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Executive Summary

Hazard mitigation is the use of long-term and short-term policies, programs, projects, and other activities to
alleviate the death, injury, and property damage that can result from a disaster. San Mateo County has
developed and maintained a multi-hazard mitigation plan (HMP) to reduce risks from natural disasters. The
plan complies with requirements for hazard mitigation planning to maintain eligibility for funding under Federal
Emergency Management Agency (FEMA) grant programs.

Previous Hazard Mitigation Planning In San Mateo County

Federal regulations require hazard mitigation plans to include a strategy for monitoring, evaluating, and
updating the hazard mitigation plan. An update provides an opportunity to reevaluate recommendations,
monitor the impacts of actions that have been accomplished, and determine if there is a need to change the
focus of mitigation strategies. Disaster Mitigation Act of 2000 (DMA) compliance is contingent on meeting the
plan update requirement. A jurisdiction covered by a plan that has expired is not able to pursue funding under
the Robert T. Stafford Act, which requires a current hazard mitigation plan as a prerequisite.

Initial Response to DMA in San Mateo County

The Association of Bay Area Governments (ABAG) provides planning and research resources related to land
use, housing, environmental and water resource protection, disaster resilience, energy efficiency, hazardous
waste mitigation, risk management, financial services, and staff training to local cities, and towns.

In 2004, ABAG led a regional effort to address hazard mitigation planning for jurisdictions within its area of
responsibility. This regional template was used by numerous counties and cities within the ABAG planning area
to achieve initial compliance under the DMA. The ABAG process equipped local governments with tools to
complete individual planning processes that met their needs, while pooling resources and eliminating
redundant planning efforts. In 2010, ABAG conducted its second regional planning effort. During the 2010
update, 17 local governments in San Mateo County used the ABAG tools to achieve DMA compliance.

The San Mateo County Planning Effort

In 2015, the San Mateo County Office of Emergency Services (OES) and San Mateo County jurisdictions have
teamed together to prepare an updated countywide hazard mitigation plan that would best suit the needs and
capabilities of the County and its planning partners. With these factors in mind, San Mateo County committed
to preparation of its 2016 plan by securing technical assistance to facilitate a planning process that would
comply with all program requirements. The ensuing planning process developed a new plan for the County and
its planning partners from scratch, using lessons learned from the prior planning effort. While this plan is an
update for many of the planning partners, it is the initial plan for others. The updated plan differs from the
initial plan for a variety of reasons:

K/

“* The plan has been totally re-structured as a countywide regional plan, focusing only on the

geographic region of San Mateo County. The risk assessment is not a subset of a larger regional or

ES-1
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multi-county effort. Instead, it is isolated to San Mateo County and focuses on hazards of concern for
the County and local jurisdictions.

“» The plan was expanded to include special districts as planning partners.

“* The risk assessment has been formatted to best support future grant applications by providing
information on risk and vulnerability that will directly support measurement of “cost-effectiveness”
required under FEMA mitigation grant programs.

«» Newly available data and tools provide for a more detailed and accurate risk assessment through
means such as FEMA’s Hazards U.S. Multi-Hazard (HAZUS-MH) computer model or data such as
FEMA's countywide Digital Flood Insurance Rate Maps (DFIRMs).

< The update gave the County and its planning partners an opportunity to engage local citizens and

gauge their perception of risk and support for risk reduction through mitigation.

Plan Update Process

The plan update was carried out in the following phases:

7

<* Phase 1, Organize and Review—A planning team was assembled for the plan update, consisting of
the Steering Committee Chair and Co-Chair. The team conducted outreach to establish the planning
partnership. A 10-member steering committee was assembled to oversee the plan update, consisting
of County staff, citizens, and other stakeholders in the planning area. Coordination with other
county, state, and federal agencies involved in hazard mitigation occurred throughout the plan
update process. This phase included a review of the existing HMP, the California State Hazard
Mitigation Plan, and existing programs that may support hazard mitigation actions.
<* Phase 2, Update the Risk Assessment—Risk assessment is the process of measuring the potential
loss of life as well as personal injury, economic injury, and property damage resulting from natural
hazards. This process assesses the vulnerability of people, buildings, and infrastructure to natural
hazards. Risk assessment models were enhanced with new data and technologies that have become
available since 2010. The risk assessment included the following:
o Hazard identification and profiling
o Assessment of the impact of hazards on physical, social, and economic assets
o Vulnerability identification
o Estimates of the cost of potential damage.

The Steering Committee used the risk assessment to rank risk and to gauge the potential impacts of
each hazard of concern in the San Mateo County planning area.

“* Phase 3, Engage the Public—The planning team implemented a public involvement strategy
developed by the Steering Committee. The strategy included public meetings to present the risk
assessment and the draft plan, a hazard mitigation survey, a County-sponsored website, and multiple
media releases.

“* Phase 4, Assemble the Updated Plan—The planning team and Steering Committee assembled a

document to meet federal hazard mitigation planning requirements. A completed local mitigation

ES-2
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plan review crosswalk has been included in Appendix F of this volume. This completed crosswalk
provides a comparative analysis between the content in the San Mateo County HMP and the federal
hazard mitigation planning requirements.

Phase 5, Plan Adoption/Implementation—The final adoption phase will begin once the State of
California Governor’s Office of Emergency Services and FEMA Region IX have granted pre-adoption
approval. The plan maintenance process includes a schedule for monitoring and evaluating the plan’s
progress periodically and producing a revised plan every 5 years. This plan maintenance strategy also
includes processes for continuing public involvement and integrating with other programs that can

support or enhance hazard mitigation.

Risk Assessment Results

Based on the risk assessment, hazards were ranked as follows for the level of risk they pose to the overall

planning area.

© Nk wWwDN R

Earthquake
Severe Weather
Wildfire

Flood

Landslide
Tsunami

Dam Failure
Drought

Mitigation Guiding Principle, Goals, and Objectives

The Steering Committee and the planning partnership established the following goals for the plan update:

N

o kuw

7.

Protect life and property;

Provide information to residents to better understand the hazards of the region and ways to reduce
their personal vulnerability to those hazards;

Promote hazard mitigation as an integrated public policy and as a standard business practice;
Increase resilience of infrastructure and critical facilities;

Protect the environment;

Develop and implement mitigation strategies that use public funds in an efficient and cost-effective
way; and,

Improve community emergency management capability.

The following objectives were identified that meet multiple goals, helping to establish priorities for

recommended mitigation actions:

1.

Improve understanding of the locations, potential impacts, and linkages among threats hazards,
vulnerability, and measures needed to protect life safety and health.

ES-3
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2. Establish and maintain partnerships among all levels of government, the private sector, community
groups, and institutions of higher learning that improve and implement methods to protect life and
property.

3. Develop and provide updated information about threats, hazards, vulnerabilities, and mitigation
strategies to state, regional, and local agencies, as well as private-sector groups.

4. Encourage incorporation of mitigation measures into repairs, major alterations, new development,
and redevelopment practices, especially in areas subject to substantial risk.

5. Promote and implement hazard mitigation plans and projects that are consistent with state, regional,
and local climate action and adaptation goals, policies, and programs.

6. Advance community resilience through preparation, adoption, and implementation of state, regional,
and local multi-hazard mitigation plans and projects.

7. Encourage life and property protection measures for all communities and structures located in hazard
areas.

8. Actively promote effective coordination of regional and local hazard mitigation planning and action
among state agencies, cities, counties, special districts, tribal organizations, councils of governments,
metropolitan planning organizations, and regional transportation associations to create resilient and
sustainable communities.

9. Improve systems that provide warning and emergency communications.

10. Promote dialogue between government representatives, private business, non-profit organizations,
and the public regarding hazard mitigation.

11. Retrofit, purchase, or relocate structures in high hazard areas, especially those known to be
repetitively damaged.

Mitigation Actions

Mitigation actions presented in this update are activities designed to reduce or eliminate losses resulting from
natural hazards. The update process resulted in the identification of mitigation actions for implementation by
a collective, regional effort, and by individual jurisdictions, as presented in Section 3 and Volume 2 of this plan.

Implementation

Full implementation of the recommendations of this plan will require time and resources. The measure of the
plan’s success will be its ability to adapt to changing conditions. San Mateo County and key plan stakeholders
will assume responsibility for adopting the recommendations of this plan and committing resources toward
implementation. The framework established by this plan commits San Mateo County and key plan stakeholders
to pursue initiatives when the benefits of a project exceed its costs. San Mateo County and key plan
stakeholders developed this plan with extensive public input, and public support of the actions identified in
this plan will help ensure its success.

ES-4
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Chapter 1.
Introduction to Hazard Mitigation Planning

1.1 The Big Picture

Hazard mitigation is defined as a method to reduce or alleviate the loss of life as well as personal injury, and
property damage that can result from a disaster through long- and short-term strategies. Strategies include
implementing planning approaches, policy changes, programs, projects, and other activities that can mitigate
the impacts of hazards. The responsibility for hazard mitigation lies with many, including private property
owners; business and industry stakeholders; and local, state, and federal government agencies.

The federal Disaster Mitigation Act (DMA) of 2000 (Public Law 106-390) requires state and local governments
to develop hazard mitigation plans as a condition for federal disaster grant assistance. Before 2000, federal
disaster funding focused on disaster relief and recovery, with only limited funding for hazard mitigation
planning. The DMA increased the emphasis on planning for disasters before they occur.

DMA encourages state and local authorities to work together on pre-disaster planning and promotes
sustainability for disaster resistance. “Sustainable hazard mitigation” includes sound management of natural
resources and the recognition that hazards and mitigation must be understood in the largest possible social
and economic context. The enhanced planning network called for by the DMA helps local governments
articulate accurate needs for mitigation, resulting in faster allocation of funding and more cost-effective risk
reduction projects.

1.2 Local Concerns

Natural and human-caused hazards affect citizens, property, the environment, and the economy of San Mateo
County. Climate change, drought, earthquakes, floods, landslides, severe weather, tsunamis, wildfires, and
dam failures have exposed San Mateo County residents and businesses to the financial and emotional costs of
recovering after natural disasters. Additionally, human-caused hazards such as hazardous material releases,
pipeline and tank leaks, terrorism, airline incidents, and cyber threats have the potential to further affect the
county. The risk associated with both natural and human-caused hazards increases as more people move to or
visit areas affected by those hazards.

The inevitability of hazards and the growing population and activity within San Mateo County create an urgent
need to develop strategies, coordinate resources, and increase public awareness to reduce risk and prevent
loss from future hazard events. Identifying risks posed by hazards and developing strategies to reduce the
impact of a hazard event can assist in protecting life and property of citizens, communities, and visitors. Local
residents and businesses can work together with the County to create a hazard mitigation plan (HMP) that
addresses the potential impacts of hazard events.
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1.3 Purposes for Planning

DMA compliance is only one of multiple objectives driving this planning effort. Elements and strategies in this
plan were selected because they meet a program requirement as well as the needs of San Mateo County and
its citizens. This HMP identifies resources, information, and strategies for reducing risk from natural hazards
acknowledged as a concern in San Mateo County and will help guide and coordinate mitigation activities. The
plan was developed to meet the following objectives:

“*» Meet or exceed program requirements specified under the DMA.

«» Enable San Mateo County to continue using federal grant funding to reduce risk through mitigation.
«» Meet the needs of San Mateo County as well as state and federal requirements.

«» Create a risk assessment that focuses on San Mateo County hazards of concern.

«» Coordinate existing plans and programs so that high-priority initiatives and projects to mitigate

possible impacts of a disaster are funded and implemented.

1.4 Who Will Benefit from This Plan?

All residents, visitors, and businesses in San Mateo County are the ultimate beneficiaries of this HMP update.
The plan identifies strategies and actions to reduce risk for those who live in, work in, go to school in, and visit
San Mateo County. It provides a viable planning framework for all foreseeable natural hazards. Participation
by Key stakeholders in developing the plan helped ensure that outcomes will be mutually beneficial. The plan’s
goals and recommendations can lay the groundwork for development and implementation of local mitigation
activities and partnerships.

1.5 Contents of This Plan

This hazard mitigation plan is organized into three primary parts:

K/

«» SECTION 1—Planning Process and Community Profile
«» SECTION 2—Risk Assessment
«» SECTION 3—Mitigation Strategy.

Each part includes elements required under federal guidelines. DMA compliance requirements are cited at the
beginning of subsections as appropriate to illustrate compliance.

The following appendices provided at the end of the volume include information or explanations to support
the main content of the plan:

< Appendix A—References

“* Appendix B—Steering Committee Ground Rules

“»  Appendix C—Steering Committee Agendas and Meeting Minutes

< Appendix D— Public Outreach

“» Appendix E—San Mateo 2010 Action Items Status

“ Appendix F— Federal Emergency Management Agency (FEMA) crosswalks
“» Appendix G—Plan Adoption Resolutions.
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Chapter 2.
Plan Update—What Has Changed

2.1 The Previous Plan

Seventeen jurisdictions in San Mateo County were covered under the 2010 Association of Bay Area
Governments (ABAG) regional planning effort. The planning process used to develop the updated ABAG plan
was as follows:

«» Reevaluate the Functional Areas of the 2005 plan based on prioritizing mitigation for long-term
recovery issues — This reevaluation was accomplished through a series of issue-oriented forums at
meetings of its main policy standing committee, the Regional Planning Committee.

«» Regional mitigation priority setting by cities, counties, and special districts with public involvement —
This objective was met through a series of workshops where strategies were reviewed for relevance
and clarity. Three regional workshops were held to review draft priorities, and the draft priorities
were posted on line for public comment.

«» Develop chapters to highlight functional areas — To make a better connection between the functional
areas in the 2010 plan, chapters were developed to address mitigation strategies and how they
achieved functionality.

«» Raise public awareness — Public awareness was achieved through a series of campaigns, including an
“op-ed” hazard mitigation piece on the anniversary of the Loma Prieta earthquake, securing an
opportunity for free print ad and community service space, and public meetings focusing on specific
aspects of the plan.

«» Focused outreach in partnership with local jurisdictions — The 2010 planning process allowed for two

opportunities for public comment.

2.2 Why Update?
2.2.1 Federal Eligibility

Title 44 of the Code of Federal Regulations (44 CFR) stipulates that hazard mitigation plans must present a
schedule for monitoring, evaluating, and updating the plan. This schedule provides an opportunity to
reevaluate recommendations, monitor the impacts of actions that have been accomplished, and determine if
there is a need to change the focus of mitigation strategies. The Robert T. Stafford Act requires jurisdictions
have current HMPs to pursue and receive federal funding.

2.2.2  Changes in Development

LHMP updates must be revised to reflect changes in development within the planning area during the previous
performance period of the plan, as stated in 44 CFR Section 201.6(d)(3). The plan must describe changes in
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development in hazard-prone areas that increased or decreased vulnerability since the last plan was approved.
If no changes in development altered the overall vulnerability, then plan updates may validate the information
in the previously approved plan. The intent of this requirement is to ensure that the mitigation strategy
continues to address the risk and vulnerability of existing and potential development and takes into
consideration possible future conditions that could affect vulnerability.

The San Mateo County planning area experienced a 1.6 percent increase in population between 2000 and 2010,
an average annual growth rate of 0.16 percent per year (U.S. Census 2000; U.S. Census 2015). Between 2010
and 2015, the California Department of Finance estimates that the total population of San Mateo County has
grown an additional 4.8 percent to 753,123 (DOF 2015). Each jurisdiction in the planning area has a General
Plan that guides future growth and policy making within each local jurisdiction. The General Plan is adopted
by the local governing body of each jurisdiction. This HMP update assumes that some new development
triggered by increased population occurred in hazard areas. It is assumed that hazard vulnerability did not
increase, although it is possible that an increase in hazard exposure has occurred, because all such new
development would have been regulated pursuant to local programs and codes.

2.2.3 New Analysis Capabilities

The risk assessment for the previous San Mateo County HMP used both quantitative and qualitative analyses.
Building count data and annualized average loss estimates were provided for some, but not all, hazards of
concern. These estimates were predominantly reported at the countywide scale. The updated risk assessment
provides more detailed information on exposed population and building counts for each hazard of concern.
This update also expands the level of detail in the loss estimate modeling for dam and reservoir failure,
earthquake, and flood. Exposure and vulnerability estimates are presented at the community planning area
level. This enhanced risk assessment allows for a more detailed understanding of the ways risk in the County
is changing over time.

2.3 The Updated Plan—What Is Different?

Although San Mateo County’s 2010 hazard mitigation plan update was prepared under the ABAG process, the
County’s stakeholders, including County agencies, municipalities, and special districts, determined that a new
countywide hazard mitigation plan would better suit the needs and capabilities of the County and its planning
partners. The plan update process included a greater focus on public involvement that concentrated on
targeted public engagement instead of simply opening technical workshops to the public. A renewed effort
was made to establish a plan maintenance and implementation protocol that clearly defines San Mateo
County’s commitment to the plan’s ongoing success. Some of the major differences between the current and
previous plans are as follows:

“ The plan has been totally restructured as a countywide regional plan, focusing only on the
geographic area of San Mateo County. The risk assessment is not a subset of a larger regional effort.

Instead, it is isolated to San Mateo County and focuses on the hazards of concern for the County.
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< The risk assessment has been prepared to best support future grant applications by providing
information on risk and vulnerability that will directly support the measurement of “cost-
effectiveness” required under FEMA mitigation grant programs

< Newly available data and tools provide for a more detailed and accurate risk assessment using means
such as FEMA'’s Hazards U.S. Multi-Hazard (HAZUS-MH) computer model or new data such as FEMA’s
countywide Digital Flood Insurance Rate Maps (DFIRMs).

«» The planning process creates the opportunity for all municipal planning partners to prepare to meet
the requirements of California Senate Bill 379 (SB 379) during the next plan update. SB 379 state will
require integration of quantitative climate change risk assessment in the development of climate
change related initiatives as part of the safety element of general plans.

“» The plan is more user-friendly because it is confined to one package.

“» The update created an opportunity for the County, cities, and planning partners to engage citizens
directly in a coordinated approach to gauge their perception of risk and support of the concept of
risk reduction through mitigation.

“» The plan identifies actions rather than strategies. Strategies provide direction, but actions are

fundable under grant programs. This plan replaces strategies with a guiding principle, goals, and

objectives. The actions identified meet multiple objectives that are measurable, so that each
planning partner can measure the effectiveness of its mitigation actions.

Given the extent of changes in this update, reviewers should consider this document to be a new plan. When
relevant, the update discusses correlations with the initial plan, especially when data or information is being
carried over to this update. Table 2-1 indicates the major changes between the two plans as they relate to
44 CFR planning requirements.
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TABLE 2-1. PLAN CHANGES CROSSWALK

44 CFR Requirement 2010 Plan update 2016 Updated Plan

§201.6(b): In order to develop a more Appendix A of the ABAG Plan includes a The plan development process
comprehensive approach to reducing the effects of  description of the planning process. It deployed under this update was completely different
natural disasters, the planning process shall include: includes detail of coordination with other from that of the ABAG plan. Volume 1 Chapters 3, 4,
(1) An opportunity for the public to comment on the agencies and review of the previous plan. and 5 describe the planning process for the 2016
plan during the drafting stage and prior to plan updated plan.
approval;

(2) An opportunity for neighboring communities,
local and regional agencies involved in hazard
mitigation activities, and agencies that have the
authority to regulate development, as well as
businesses, academia and other private and non-
profit interests to be involved in the planning
process; and

(3) Review and incorporation, if appropriate, of
existing plans, studies, reports, and technical

information.
§201.6(c)(2): The plan shall include a risk assessment Appendix C of the ABAG plan includes arisk ~ Volume 1 Part 2 presents a risk assessment of nine
that provides the factual basis for activities proposed assessment for nine hazards (earthquake, hazards of concern: Climate change, dam failure,
in the strategy to reduce losses from identified tsunami, flood, landslide, wildfire, drought, drought, earthquake, flood, landslide, severe
hazards. Local risk assessments must provide climate change, dam failure, and delta levee  weather, tsunami, and wildfire. These hazards are
sufficient information to enable the jurisdiction to failure) for the nine-county regional area. profiled as they impact San Mateo County.
identify and prioritize appropriate mitigation actions
to reduce losses from identified hazards. Additionally, human caused hazards were

qualitatively assessed to develop a more complete
picture of the hazards facing the county.
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TABLE 2-1. PLAN CHANGES CROSSWALK

44 CFR Requirement 2010 Plan update 2016 Updated Plan

§201.6(c)(2)(i): [The risk assessment shall include a]  Appendix C of the ABAG plan includes arisk ~ Volume 1 Part 2 presents a risk assessment of each

description of the ... location and extent of all natural assessment for six hazards (earthquake, hazard of concern. Each chapter includes the
hazards that can affect the jurisdiction. The plan severe weather, flood, wildfire, landslide and following components:

shall include information on previous occurrences of tsunami) for the multi-county regional area. = Hazard profile,-including maps of extent and
hazard events and on the probability of future location, historical occurrences, frequency,
hazard events. severity, and warning time.

= Secondary hazards

= (Climate change impacts

= Exposure of people, property, critical facilities
and environment.

= Vulnerability of people, property, critical
facilities and environment.

= Future trends in development

= Scenarios

= |ssues
§201.6(c)(2)(ii): [The risk assessment shall include a]  Utilizing existing studies and documents, the  Vulnerability was assessed for all hazards of concern.
description of the jurisdiction’s vulnerability to the =~ ABAG plan discussed vulnerability with an The HAZUS-MH computer model was used for the
hazards described in paragraph (c)(2)(i). This emphasis on exposure and land use. There dam failure, earthquake, and flood hazards. These
description shall include an overall summary of each was extensive discussion on the vulnerability were Level 2 — user defined analyses using city and
hazard and its impact on the community. to the earthquake hazard. The ABAG risk county data.
assessment attempts to estimate potential Site-specific data on County-identified critical
damage from future events. ABAG concluded facilities were entered into the HAZUS model. HAZUS
that HAZUS was not an adequate tool for outputs were generated for other hazards by
planning purposes. applying an estimated damage function to an asset

inventory was extracted from HAZUS-MH.
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TABLE 2-1. PLAN CHANGES CROSSWALK

44 CFR Requirement 2010 Plan update 2016 Updated Plan

§201.6(c)(2)(ii): [The risk assessment] must also The ABAG plan includes summary information The plan includes a comprehensive analysis of
address National Flood Insurance Program insured by county on identified repetitive losses. The repetitive loss areas that includes an inventory of the
structures that have been repetitively damaged planincludes a link to a website that includes number and types of structures in the repetitive loss
floods. more detailed information on repetitive losses area.

which is no longer maintained. Within the Repetitive loss areas are delineated, causes of

plan itself, while there are inventories on the repetitive flooding are cited, and these areas are
numbers and types of structures in repetitive reflected on maps.

loss areas, there is no description of the

causes of repetitive flooding.

§201.6(c)(2)(ii)(A): The plan should describe The focus of the ABAG plan is on existing land A complete inventory of the numbers and types of

vulnerability in terms of the types and numbers of use without detailed discussion on future land buildings exposed was generated for each hazard of

existing and future buildings, infrastructure, and use. There is no consistent inventory of the concern. The Steering Committee defined “critical

critical facilities located in the identified hazard area. number and types of structures exposed to facilities” for the planning area, and these facilities
each hazard of concern. The plan does were inventoried by exposure. Each hazard chapter
provide an inventory of identified critical provides a discussion on future development trends.
facilities.

§201.6(c)(2)(ii)(B): [The plan should describe The ABAG plan relied on creating regional Loss estimations in terms of dollar loss were

vulnerability in terms of an] estimate of the potential correlations from past observed damage to generated for all hazards of concern. These

dollar losses to vulnerable structures identified in create estimates of future losses from the estimates were generated by HAZUS-MH for the

paragraph (c)(2)(i)(A) and a description of the hazards of concern. dam failure, earthquake, and flood hazards. For

methodology used to prepare the estimate. Appendix F assesses vulnerability by providing the other hazards, loss estimates were generated
private building exposure estimates for by applying a regionally relevant damage function

earthquake, landslide, wildfire, dam failure,

to the exposed inventory. In all cases, a damage
and 100-year flood.

function was applied to an asset inventory.
The asset inventory was the same for all hazards
and was generated in HAZUS.

§201.6(c)(2)(ii)(C): [The plan should describe A strong component of the ABAG plan is its There is a discussion on future development trends
vulnerability in terms of] providing a general look at existing land use in hazard areas, as they pertain to each hazard of concern. This
description of land uses and development trends especially for earthquake. Appendix E discussion looks predominantly at the existing land
within the community so that mitigation options can provides additional detail on existing land use, use and the current regulatory environment that
be considered in future land-use decisions. with a brief discussion of future land use dictates this land use.

(through 2030) by county.
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TABLE 2-1. PLAN CHANGES CROSSWALK

44 CFR Requirement 2010 Plan update 2016 Updated Plan

§201.6(c)(3): The plan shall include a mitigation
strategy that provides the jurisdiction’s blueprint for
reducing the potential losses identified in the risk
assessment, based on existing authorities, policies,
programs, and resources, and its ability to expand on
and improve these existing tools.

§201.6(c)(3)(i): [The hazard mitigation strategy shall
include a] description of mitigation goals to reduce
or avoid long-term vulnerabilities to the identified
hazards.

§201.6(c)(3)(ii): [The mitigation strategy shall include
a)] section that identifies and analyzes a
comprehensive range of specific mitigation actions
and projects being considered to reduce the effects
of each hazard, with particular emphasis on new and
existing buildings and infrastructure.+++

The ABAG plan has identified a
comprehensive list of mitigation strategies for
each planning partner to consider when
creating annexes to the plan. These strategies
were created via a facilitated process
chronicled in the plan.

The ABAG plan has identified one overall goal
and basic “commitments” for the plan.

The ABAG plan contains a discussion on the
process used to generate the mitigation
strategies, but it does include an alternatives
review.

The plan contains a guiding principal, goals,
objectives and actions. The guiding principal,
planning partners. The actions are jurisdiction
specific and strive to meet multiple objectives.
The objectives of this plan are broad, similar to
the strategies identified in the ABAG plan. All
objectives meet multiple goals and stand alone
as components of the plan. Each planning
partner was asked to complete a capability
assessment that looks at its regulatory, technical
and financial capabilities.

The Steering Committee identified a guiding
principal, seven goals, and 11 objectives, as
described in Volume I, Section 3. These goals and
objectives targeted specifically for this hazard
mitigation plan are completely new. They were
identified based upon the capabilities of the
planning partnership.

Volume I, Section 3 includes a hazard mitigation
catalog that was developed through a facilitated
process. This catalog identifies actions that
manipulate the hazard, reduce exposure to the
hazard, reduce vulnerability, and increase mitigation
capability. The catalog further segregates actions by
scale of implementation. A table in the action plan
section analyzes each action by mitigation type to
illustrate the range of actions selected.
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TABLE 2-1. PLAN CHANGES CROSSWALK

44 CFR Requirement 2010 Plan update 2016 Updated Plan

§201.6(c)(3)(ii): [The mitigation strategy] must also  Strategy GOVT-c-5 deals with maintaining All municipal planning partners that participate in
address the jurisdiction’s participation in the compliance and good standing in the National the National Flood Insurance Program have
National Flood Insurance Program, and continued Flood Insurance Program. Strategies HSNG-h- identified an action stating their commitment to
compliance with the program’s requirements, as 1, LAND-c-4, and ECON-f-1 encourage maintain compliance and good standing under the
appropriate. participation in the CRS program. National Flood Insurance Program. Communities

that participate in the Community Rating System
have identified actions to maintain or enhance their
standing under the CRS program.

§201.6(c)(3)(iii): [The mitigation strategy shall Under the ABAG plan, priorities are organized Each of the recommended initiatives is prioritized
describe] how the actions identified in section based on the following categories — using a qualitative methodology that looked at the
(c)(3)(ii) will be prioritized, implemented, and = Existing objectives the project will meet, the timeline for
administered by the local jurisdiction. Prioritization = Existing/underfunded completion, how the project will be funded, the
shall include a special emphasis on the extent to = Very High impact of the project, the benefits of the project and
which benefits are maximized according to a cost = High the costs of the project. This prioritization scheme is
benefit review of the proposed projects and their = Moderate detailed in Chapter 19.

associated costs. = Under study

= Not applicable
= Not yet considered

§201.6(c)(4)(i): [The plan maintenance process shall Appendix B of the ABAG plan contains a plan ~ Volume I, Section 3 details a plan maintenance

include a] section describing the method and maintenance and update process. strategy that contains additional detail
schedule of monitoring, evaluating, and updating the addressing deficiencies observed during the
mitigation plan within a 5-year cycle. 2010 update process. This update includes a

more defined role and vehicle for facilitating
the annual review of the plan
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TABLE 2-1. PLAN CHANGES CROSSWALK

44 CFR Requirement 2010 Plan update 2016 Updated Plan

§201.6(c)(4)(ii): [The plan shall include a] process by Appendix B of the ABAG plan contains a brief Section 3 details recommendations for

which local governments incorporate the
requirements of the mitigation plan into other
planning mechanisms such as comprehensive or
capital improvement plans, when appropriate.

§201.6(c)(4)(iii): [The plan maintenance process shall
include a] discussion on how the community will
continue public participation in the plan
maintenance process.

§201.6(c)(5): [The local hazard mitigation plan shall
include] documentation that the plan has been
formally adopted by the governing body of the
jurisdiction requesting approval of the plan (e.g., City
Council, County Commission, Tribal Council).

discussion on incorporation of the plan into
other planning mechanisms.

The ABAG plan does not contain a process for
how each jurisdiction will continue public
participation in the plan maintenance process.
Some of the local government annexes
contain this discussion, however.

All agencies utilizing the ABAG tools
submitted to the state and FEMA individually.

incorporating the plan into other planning
mechanisms, such as:

= General Plan

= Emergency response plan

= Capital Improvement Programs

= Municipal code
Specific current and future plan and program
integration activities are detailed in each
participating jurisdiction’s annex located in Volume
Il.

Section 3 details a comprehensive strategy for
continuing public involvement.

Volume |, Appendix G contains the resolutions of all
planning partners that adopted this plan.
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Chapter 3.
Plan Methodology

The process followed to develop this San Mateo County Hazard Mitigation Plan Update had the following
primary objectives:

< Form a planning team
< Define the planning area
<+ Establish a steering committee

R/

% Coordinate with other agencies

R/
0‘0

Review existing programs

«» Engage the public.

These objectives are discussed in the following sections.

3.1 Formation of the Planning Team

San Mateo County hired Tetra Tech, Inc. to assist with development and implementation of the plan. The Tetra
Tech project manager and lead planner reported directly to the Steering Committee Chair and Vice Chair. A
planning team was formed to lead the planning effort, consisting of the following members:

<+ David Pucci, Battalion Chief, Redwood City Fire Department

«» Bart Spencer, Emergency Services Coordinator, Central County Fire Department
< Caitlin Kelly, Tetra Tech, Project Manager

*» Rob Flaner, Tetra Tech, Principal in Charge

«» Jason Geneau, Tetra Tech, Corporate Liaison

< Jessica Cerutti, Tetra Tech, Lead Planner.

3.2 Defining the Planning Area

The planning area was defined as the County of San Mateo, which consists of the mid-to southern land mass
of the San Francisco Peninsula. The planning area includes San Mateo County’s 20 incorporated jurisdictions,
special districts, and unincorporated areas of the County.

3.3 The Steering Committee

Hazard mitigation planning enhances collaboration and support among diverse parties whose interests can be
affected by hazard losses. A steering committee was formed to oversee all phases of the plan. The members
of this committee included key San Mateo County staff, citizens, and other stakeholders from within the
planning area. The planning team assembled a list of candidates representing interests within the planning
area that could have recommendations for the plan or be affected by its recommendations. The team
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confirmed a committee of 10 members. Some members chose to designate alternates to attend on their behalf.

Table 3-1 lists the committee members.

TABLE 3-1. STEERING COMMITTEE MEMBERS

Jurisdiction/Ageney | Name _______________Tte

Redwood City Fire Department David Pucci Deputy Chief

Central County Fire Department Bart Spencer Emergency Services Coordinator

San Mateo County Planning Roberto Bartoli Planner Il

Pacifica Police Department Joseph Spanheimer Captain

Belmont Police Department Patrick Halleran Captain

Community College District Tom Maloney Emergency Preparedness Contractor
South San Francisco Kenneth Anderson, Sr. Disaster Preparedness Manager
Woodside Fire District Daniel Ghiorso Fire Chief

East Palo Alto Daniel Berumen Assistant Planner

San Mateo County OES Bradley Hartzell Battalion Chief — Fire Liaison

Leadership roles and ground rules were established during the Steering Committee’s initial meeting on
December 1, 2015. The Steering Committee agreed to meet monthly as needed throughout the course of the
plan’s development and more frequently during the mitigation initiative development phase. The planning
team facilitated each Steering Committee meeting, which addressed a set of objectives based on the work plan
established for the plan update. The Steering Committee met seven times from December 2015 through June
2016. Meeting agendas, notes, and attendance logs are available for review on request. All Steering Committee
meetings were open to the public, and agendas and meeting notes were posted to the hazard mitigation plan

website.

3.4 Coordination with Other Agencies

Opportunities for involvement in the planning process must be provided to neighboring communities; local
and regional agencies involved in hazard mitigation; agencies with authority to regulate development; and to
businesses, academia, and other private and nonprofit interests (44 CFR, Section 201.6(b)(2)). The planning
team accomplished this task as follows:

«» Steering Committee Involvement—The invitation to participate on the Steering Committee was
presented during the project kickoff workshop, when all incorporated jurisdictions and multiple
special districts were invited. The above participants from this group volunteered to serve as the
finalized Steering Committee.

+“* Public Outreach and Requested Data—The following agencies assisted with public outreach efforts,
provided data that supported the risk assessment portion of the plan, or reviewed the mitigation
catalog used for development of the mitigation initiative action plan:

o San Mateo County Manager’s Office
o San Mateo County Department of Planning and Building
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o San Mateo County Assessor’s Office
o Participating jurisdictions
<» Pre-Adoption Review— The following agencies, as well as those listed above, were provided an

opportunity to review and comment on this plan, primarily through the hazard mitigation plan
website (see Section 3.6):

o National Weather Service

o Pacific Gas & Electric

o City of San Mateo office of Emergency Services

o

City of Foster City Office of Emergency Services

Each agency was sent an e-mail informing them when draft portions of the plan became available for review.
The Steering Committee received no comments from these organizations. The complete draft plan was sent to
the California Governor’s Office of Emergency Services (Cal OES) and the Federal Emergency Management
Agency Region IX for pre-adoption reviews to ensure program compliance for DMA.

No other counties were invited to participate or invited to review the San Mateo County HMP.

3.5 Review of Existing Programs

Hazard mitigation planning must include review and incorporation, if appropriate, of existing plans, studies,
reports, and technical information (44 CFR, Section 201.6(b)(3)). The following plans and programs can affect
mitigation within the planning area:

«+ California Fire Code

<+ 2013 California Building Code

*» California State Hazard Mitigation Forum
*» Local Capital Improvement Programs

<» Local Emergency Operations Plan

“ Local General Plans

“* Housing Element

+» Safety Element

« Local Zoning Ordinances

«» Local Coastal Program Policies.

Many of these relevant plans, studies, and regulations are cited in the capability assessment provided in
Volume Il of this plan for each participating jurisdiction.

3.6 Public Involvement

Broad public participation in the planning process helps ensure that diverse points of view about the planning
area’s needs are considered and addressed. The public must have opportunities to comment on disaster
mitigation plans during the drafting stages and before the plan is approved (44 CFR, Section 201.6(b)(1)). The
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Community Rating System (CRS) expands on these requirements by making CRS credits available for optional
public involvement activities.

3.6.1 Strategy

The strategy for involving the public in this plan emphasized the following elements:

7
0‘0

Identify and involve planning area stakeholders.

7

% Open Steering Committee meetings to members of the public for on-going input.

% Use a survey to evaluate whether the public’s perception of risk and support of hazard mitigation has
changed since the initial planning process.

«» Invite public participation at open-house public meetings.

«» Attempt to reach as many planning area citizens as possible using multiple media, including social

media.

Copies of materials used in the public outreach strategy are located in Appendix D of this volume.

Stakeholders and the Steering Committee

Stakeholders are the individuals, agencies, and jurisdictions that have a vested interest in the
recommendations of the HMP. The effort to include stakeholders in this process included stakeholder
participation on the Steering Committee. Stakeholders targeted for this process included the following:

«» San Mateo County and local jurisdiction departments relevant for hazard mitigation planning
< Members of the academic community

< Community member representatives

«* Local special-purpose districts and utilities

+* Local business and visitor interests.

Survey

The planning team developed a 19-question hazard mitigation plan survey with guidance from the Steering
Committee. The survey was used to gauge household and individual preparedness for natural hazards and the
level of knowledge of tools and techniques that assist in reducing risk and loss from natural hazards. This survey
was designed to help identify areas vulnerable to one or more natural hazards. Multiple methods were used
to solicit survey responses:

< A web-based version of the survey was made available on the plan website in both English and
Spanish (see Figure 3-1).

“ Attendees at the public meetings and open houses were asked to complete a survey.

< A press release was distributed to local media urging residents to participate.

«» San Mateo County jurisdictions advertised the survey on social media.
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Silver Dragon Exercise

Each year, Community Emergency Response Teams (CERT) participate in a door-to-door exercise called Silver
Dragon. This exercise is designed to simulate door-to-door check in on residents in neighborhoods selected for
the exercise. Each house received a reusable bag with various information regarding public health and general
preparedness. The SC coordinated with county officials in order to include a mitigation message. As a result,
over 10,000 homes received a flyer regarding hazard mitigation in their Silver Dragon bag which provided an
overview of the project, an invitation to take the public survey, and a link to the project website.

Public Meetings

A public meeting was held in conjunction with an Emergency Services Council Meeting on April 21, 2016. The
meeting format allowed both government officials and members of the public to understand the project and
process, and subsequently ask questions (see Figure 3-2). Additionally, members of the Steering Committee
participated in a hazard mitigation booth for San Mateo County Disaster Preparedness Day on June 11, 2016.
This event served as the public review meeting in which attendees were given the opportunity to speak with
members of the planning team about the HMP and to provide written or verbal feedback on the draft plan

(Figure 3-3).

Regsenad Sen Mabe o Cournty Maza 0 Wigeson Putec Qoesdermate Regiony! San Mateo Counrty Hazar Mugaion Putdh: Questonnaine

nNROOUCTEN odssise

1 Odevde v Snbuje ¢ ' & 0 oo encusie?
L. Whvers tha you ¥ve, werk. andior 5O 82 achootT
SAMCCIaTe 13308 Ve e 8330
Select Al that appy

FIGURE 3-1. SAMPLE PAGE FROM SURVEY DISTRIBUTED TO THE PUBLIC (ENGLISH AND SPANISH VERSIONS)

Jurisdiction-specific Outreach

Planning partners decided to take a proactive approach in engaging their local residents. Many participating
jurisdictions linked their local government websites to the planning project website, such as Millbrae, Pacifica,
San Carlos, and Portola Valley (Figure 3-2).
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FIGURE 3-2. SAMPLE JURISDICTION-SPECIFIC OUTREACH
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FIGURE 3-3. PUBLIC MEETING WITH THE SAN MATEO COUNTY EMERGENCY SERVICES COUNCIL

FIGURE 3-4. DISASTER PREPAREDNESS DAY — SAN MATEO, CA
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Media Outreach

Press Releases

Press releases were distributed over the course of the plan’s development as key milestones were achieved
and before each public meeting. Each press release was supplemented by meeting announcements on the
project website. The planning effort received the following press coverage:

7

< April 18, 2016 — Announcement of public meeting at the San Mateo County Emergency Services
Council

«» May 27, 2016 — Announcement of draft plan and mitigation booth for Disaster Preparedness Day

Copies of these press releases can be found in Appendix D of this volume.

Internet
At the beginning of the plan update process, the County established a hazard mitigation website
(http://planning.smcgov.org/local-hazard-mitigation-plan) to include information about the update process

(see Figure 3-5). Throughout the process, the website was used to keep the public informed on milestones and
to solicit input:

,fﬁ, COUNTY . » SAN MATEO

FIGURE 3-5. SAMPLE PAGE FROM HAZARD MITIGATION PLAN WEBSITE

The site’s address was publicized in all press releases, mailings, surveys and public meetings. Information on
the plan development process, the Steering Committee, the survey, and phased drafts of the plan was made
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available to the public on the site throughout the process. San Mateo County intends to keep a website active
after the plan is complete to keep the public informed about successful mitigation projects and future plan

updates.

3.6.2 Public Involvement Results

Survey Outreach

A total of 1,056 respondents completed the on-line survey for this plan. Of these respondents, 91-percent
indicated that they lived within San Mateo County, 54-percent work in San Mateo County, and 13-percent
attend school within the county. The answers to its 19 questions helped guide the Steering Committee in
affirming goals and objectives and in developing mitigation strategies. Additionally, survey results were shared
with the planning partnership as part of both the Strengths, Weaknesses, Obstacles, and Opportunities session
and as part of the jurisdictional annex workshop. Detailed survey results are provided in Appendix D of this
volume. Key results are summarized as follows:

«» Survey respondents ranked earthquake as the hazard of highest concern, followed by drought, and
climate change.

«»  The majority of respondents received their information on disasters from local news, followed by
friends/family, and San Mateo County Office of Emergency Services (OES).

«» Approximately 60-percent of respondents are familiar with and subscribe to the county alert
systems, SMC Alert.

< Approximately 20-percent of respondents indicated that they did not know if their home, workplace,
or school is located in a hazard area.

< Nearly half of the respondents indicated that they do not have specialty insurance (earthquake,
flood), because they believe it is too expensive.

“» Respondents indicated that their top three recommended government actions for reducing damage

from disasters are:
1. Strengthen infrastructure (roads, water supply)
2. Strengthen critical facilities
3. Provide better public information about risks and vulnerable areas.

Public Meetings

By engaging the public through the public involvement strategy, the concept of mitigation was introduced to
the public, and the Steering Committee received written feedback that was used in developing the components
of the plan. The Steering Committee answered multiple technical questions regarding the plan during both
meetings, however no verbal comments were received on the plan. Details of attendance and comments

received are summarized in Table 3-2.
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TABLE 3-2. SUMMARY OF PUBLIC MEETINGS

| Date | ____________location | NumberofCitizensin Attendance

4/21/2016 San Mateo County Emergency Services Council, 400 County 27
Center, Redwood City, CA

6/10/2016 San Mateo County Event Center, 1346 Saratoga Drive, San 3,000
Mateo, CA

Public Comments on the Draft Plan

The Steering Committee encouraged members of the public to review the plan, beginning on June 10, 2016.
During the outreach event held at the Disaster Preparedness Fair, members of the public received a handout
outlining the basic purpose of the plan and containing a link to view the plan. The handout also included a link
to a form to provide plan comments. The Steering Committee received over 20 comments during the course
of the public comment period, which ended on June 30, 2016. The majority of these comments included
requested clarification on the model used for sea level rise and anticipated impacts of sea level rise as they
relate to the coastal communities. Volume |, Section 2, Chapters 1 and 2 have been modified to address the
public comments received by the Steering Committee. Additionally, members of the public provided
information on jurisdictional previous hazard event history. These events were included in each respective
jurisdictional annex in Volume Il of this plan. Specific comments from the public and how they were addressed
are available upon request.

3.7 Plan Development Chronology/Milestones

Table 3-3 summarizes important milestones in the development of the plan.

TABLE 3-3. PLAN DEVELOPMENT MILESTONES

| Date | _Event | Descripton | Attendance

2015
12/01 Steering = Introduce potential Steering Committee members to 9 SC members, 1
Committee planning process Non-voting attendee
Meeting #1 = Discuss the role of the Steering Committee (NVA)
= Review and discuss proposed charter for Steering Committee
= Review update process and schedule
= Introduce and discuss public involvement strategy
2016
1/05 Steering = Confirm Steering Committee charter 9 SC Members, 3
Committee = Discuss previous plan review NVA
Meeting #2 = Discuss public involvement strategy
= Discuss results of vision statement and goal setting exercise
= Review and confirm critical facilities definition
2/02 Steering = Confirm minutes, charter and vision statement 8 SC Members, 3
Committee = Discuss public involvement strategy NVA
Meeting #3 = Discuss plan sections, including maintenance and capability
assessment
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TABLE 3-3. PLAN DEVELOPMENT MILESTONES

| Date | Event | Descripon | _Attendance

3/01 Steering = Confirm meeting minutes 8 SC Members, 1
Committee = Confirm objectives NVA
Meeting #4 = Introduce risk ranking strategy
= Discuss website and outreach meetings
4/05 Steering = Confirm minutes 10 SC Members, 4
Committee = Public Involvement — Outreach meetings NVA
Meeting #5 = Plan review — maintenance, risk ranking, and adoption
= Strengths, Weaknesses, Obstacles, Opportunities (SWOO) SWQO Session:
Session 24 Planning Partners
4/14 Silver Dragon Outreach material was provided to residents throughout San Over 10,000 homes
Exercise Mateo County (excluding Foster City and the City of San Mateo).
4/21 Public Public presentation of the project during the public San Mateo
Meeting #1 Emergency Services Council Meeting. Topics covered included: 7 SC Members, 27
= Mitigation overview members of public
= Process overview
= Planning Partnership
= Hazards of concern
= Q&A
5/03 Steering = Confirm minutes 9 SC Members, 4
Committee = Public Meeting #1 overview NVA
Meeting #6 = Public Meeting #2 prep
= Public Survey results
= SWOO results and mitigation catalog
= Action plan development
6/07 Steering = Confirm minutes 10 SC Members
Committee = Overview of jurisdictional participation
Meeting #7 = Public involvement —June 11
=  CEQA exemption status
= Review comments on risk ranking and Section 2
= Next steps
6/11 Public Hazard mitigation booth as part of San Mateo County’s Disaster ~ Public contact with
Meeting #2  Preparedness Day. The booth included: 225 people (based
= NEHRP, floodplain, and wildfire display maps on number of
= Mitigation subject matter experts for answering questions handouts taken by
= A HAZUS workstation, where San Mateo County citizens public). 20 members
received a property-specific risk assessment for certain of the public
hazards received a
= Information on the draft plan, including a handout customized property
risk assessment
7/01 Plan = Final draft plan submitted to the California Governor’s Office N/A
Submission of Emergency Services and FEMA Region IX for review and
approval.
X/X Adoption = Plan adopted by San Mateo County N/A
X/X Final Plan = Final plan approved by FEMA N/A
Approval
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Chapter 4.
San Mateo County Profile

4.1 Geographic Overview

San Mateo County consist of approximately 530 square miles. The county is characterized by its varying
geographic features, depending on region: North-County, South-County, Mid-County, and the Coast-side. The
county is bounded to the north is San Francisco City and County, on the east by the San Francisco Bay, to the
south is Santa Clara County, and on the west by the Pacific Ocean,. The dense urbanization of the Bay Area
Corridor stands in marked contrast to the agricultural, parks and preserves, and undeveloped lands of the rural
Coast-side regions (Figure 4-1) (SMCH 2010).

94014

‘—'_' North-County
| Mid-County
\ South-County
Coaslside

)

FIGURE 4-1. SAN MATEO COUNTY WITH COUNTY REGIONS AND ZiP CODES
Source: SMCH, 2010

4.2 Historical Overview

The area now known as San Mateo County was originally inhabited by the Ramaytush subdivision of the Ohlone
people of the central and northern California coast. The tribal life of the Ohlone was well-structured and based
on ancient tradition. The main responsibility of the leadership of the Ohlone people was to maintain the status

23
@ SECTION 1 - Chapter 4
San Mateo County Profile




San Mateo County Hazard Mitigation Plan

qguo and ensure that the traditions were followed and upheld while maintaining positive relationships and
balance with other local tribes.

In 1822, Mexico seceded from Spain, and California became a territory of Mexico in 1824. Mexican governors
of California granted the land encompassing current San Mateo County to soldiers and political allies. During
Mexican times, foreigners from the United States and elsewhere began settling in the San Mateo area. Mexico
ceded California to the United States through the Treaty of Guadalupe Hidalgo in 1848, and the discovery of
gold in and around the Bay Area caused an influx of new settlers through 1852.

San Mateo County officially became a county in 1856. San Mateo County was split from San Francisco County
as a political move to keep the established political clique in power by controlling the economic powerhouse
at the northern tip of the peninsula.

The result halted development in San Mateo County, as all economic development was focused in the north.
The isolation was particularly felt in the coastal areas of the county, where geological features made
development difficult. Efforts to draw the coastal area out of isolation in the late 1800s and early 1900s through
the Ocean Shore Railroad came to a halt during the 1906 San Francisco earthquake. The story on the Bayside,
however, was different. The 1906 earthquake created a new middle class as earthquake survivors relocated to
San Mateo County for more affordable housing and a stable commute via a newly established streetcar. Ten
new towns were established between 1908 and 1927, and in 1928, the San Francisco Bureau of Governmental
Research identified San Mateo County’s bayside as an area for future industrial growth.

The San Francisco Peninsula experienced substantial growth during World War Il and the post-war periods as
the military invested in defense projects and military installations around the area. After World War I, many
veterans previously stationed in the area decided to settle in San Mateo County. Most of the resulting
population increase occurred on the Bayside. Between 1940 and 1950, the County’s residents more than
doubled in number, to 236,000. By 1960, the population nearly doubled again to 444,000, and the 1970 census
listed the population at more than 557,000 (NPS 2010).

4.3 Major Past Hazard Events

Presidential disaster declarations are typically issued for hazard events that cause more damage than state and
local governments can handle without assistance from the federal government, although no specific dollar loss
threshold has been established for these declarations. A presidential disaster declaration puts federal recovery
programs into motion to help disaster victims, businesses, and public entities. Some of the programs are
matched by state programs. Presidential disaster, emergency, or fire management assistance declarations
were issued for 21 events since 1954 in the planning area. These events are listed in Table 4-1.
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TABLE 4-1. PRESIDENTIAL DISASTER, EMERGENCY, AND FIRE MANAGEMENT DECLARATIONS FOR HAZARD EVENTS IN
PLANNING AREA

Type of Event Disaster Declaration # “

Fire FM-2856 9/10/2010
Severe Storm(s) DR-1646 6/5/2006
Severe Storm(s) DR-1628 2/3/2006
Severe Storm(s) DR-1203 2/9/1998
Severe Storm(s) DR-1155 1/4/1997
Severe Storm(s) DR-1046 3/12/1995
Severe Storm(s) DR-1044 1/10/1995

Freezing DR-894 2/11/1991
Earthquake DR-845 10/18/1989
Flood DR-758 2/21/1986
Coastal Storm DR-677 2/9/1983
Flood DR-651 1/7/1982
Drought EM-3023 1/20/1977
Flood? DR-145 2/25/1963
Severe Storm(s)? DR-138 10/24/1962
Flood?® DR-122 3/6/1962
Flood? DR-82 4/4/1958
Fire® DR-65 12/29/1956
Flood?® DR-47 12/23/1955
Flood?® DR-15 02/05/1954

a. Prior to 1964, federal disaster declaration were not issued specific to counties; pre-1964 declarations listed in this
table are for the entire State of California, not San Mateo County specifically

Review of these events helps identify targets for risk reduction and ways to increase a community’s capability
to avoid large-scale events in the future. Still, many natural hazard events do not trigger federal disaster
declaration protocol but still have significant impacts on San Mateo County. These events are also important
to consider in establishing recurrence intervals for hazards of concern.

4.4 Physical Setting

This section discusses the physical area encompassing San Mateo County.

4.4.1  Geology and Topography

Because of the size and unique geographical location of San Mateo County, the topography and geology of the
county varies based on location. Elevation ranges from sea level along the county coast lines and bay areas to
2,572 feet above sea level at the Santa Cruz Mountains. The Santa Cruz Mountain range bisects the county,
essentially creating three separate regions: the Coast-side, Mountainside, and the Bayside.
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The Bayside largely consist of mudflats, marshes, artificial fill, and broad, flat alluvial plains. The low-lying
Bayside region gradually increases in slope toward the Santa Cruz Mountains, eventually becoming rolling
foothills. The San Andreas Fault parallels the Santa Cruz Mountain range, delineating the threshold of the
Bayside and beginning of the Santa Cruz mountainside.

The Santa Cruz Mountains are generally rugged with dense forest and steep grade, often exceeding 50 percent.
This area is characterized by large amounts of open space, recreational, and trail areas, including Wunderlich
Park, Huddart Park, and the Fifield-Cahill Ridge Trail.

The Coast-side of San Mateo County consists of sloping foothills of the Santa Cruz Mountains to nearly sea-
level coastal terraces along the Pacific Ocean. The difference in topography along the coastline itself ranges
from wide, sandy beaches to rocky coves. In some places, high, rocky cliffs have emerged from the gradual
erosion of coastal terraces (SMP, 1986)

4.4.2 Natural Resources

San Mateo County’s natural resources range from forested mountains to bayside marshlands and coastal
ecosystems. These natural resources face pressure from development, invasive species, natural hazards, and
climate change. Forty species in the Bay Area are protected under the Endangered Species Act (see Section
4.10.1; CBD, 2015).

These resources are an integral part of the economy, sense of place, and traditional culture of the island
communities. They need to be considered in hazard mitigation planning, because they are affected by natural
hazards and can influence the way that hazards alter the built environment.

443 Climate

Table 4-2 summarizes normal climate date from 1981 through 2010 at National Climatic Data Center (NCDC)
weather station at San Francisco International Airport.

TABLE 4-2. NORMAL PRECIPITATION AND TEMPERATURES, 1981 — 2010

Temperature (°F)
Precipitation (inches) | Minimum | Average | Maximum |

Weather Station: San Francisco International Airport

Annual 20.65 50.6 58.2 65.8
Winter 12.28 45.0 51.3 57.5
Summer 0.15 55.2 63.5 71.8
Spring 4.72 49.5 57.1 64.8
Autumn 3.5 52.6 60.8 69.0

Source: NCDC, 2015a.
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45 Land Use

Table 4-3 summarizes the area of current land uses throughout San Mateo County by building function for each
jurisdiction:

TABLE 4-3. AREA OF CURRENT LAND USES - SAN MATEO COUNTY BY BUILDING FUNCTION

g | ¢ § | 2
‘= £ = A
< S : : Total
ATHERTON 1 22 16 0 0 0 2,479 2,518
BELMONT 0 215 22 1 36 9 7,426 7,709
BRISBANE 0 239 4 1 16 3 1,570 1,833
BURLINGAME 0 610 14 2 57 23 7,769 8,475
COLMA 2 129 0 0 7 0 314 452
DALY CITY 6 557 29 2 9 32 22,735 23,370
EAST PALO ALTO 9 118 16 1 24 33 4,535 4,736
FOSTER CITY 0 118 7 0 22 8 8,750 8,905
HALF MOON BAY 30 171 8 0 7 11 3,715 3,942
HILLSBOROUGH 0 38 5 0 0 0 3,879 3,922
MENLO PARK 3 471 18 2 72 27 9,234 9,827
MILLBRAE 0 221 15 1 5 8 6,505 6,755
PACIFICA 4 226 27 1 2 21 11,755 12,036
PORTOLA VALLEY 3 37 9 0 0 4 1,529 1,582
REDWOOD CITY 1 973 30 2 113 50 18,994 20,163
SAN BRUNO 0 447 20 0 27 25 12,104 = 12,623
SAN CARLOS 3 629 15 1 214 11 9,935 10,808
SAN MATEO 2 1,074 38 3 88 53 26,845 28,103
SOUTH SAN 0 1,074 36 1 176 31 16,275 17,593
FRANCISCO
WOODSIDE 1 53 2 0 0 1 1,972 2,029
UNINCORPORATED 324 835 45 15 181 25 18,214 19,639
Total 389 8,257 376 33 1,056 375 196,534 207,020
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4.6 Critical Facilities, Infrastructure, and Assets

Critical facilities and infrastructure are those that are essential to the health and welfare of the population.
These features become especially important after a hazard event. Critical facilities typically include police and
fire stations, schools, and emergency operations centers. Critical infrastructure can include the roads and
bridges that provide ingress and egress and allow emergency vehicles access to those in need, and the utilities
that provide water, electricity, and communication services to the community.

Critical facilities identified in this plan were selected, mapped, and included in geographic information system
(GIS) databases based on information provided through the Steering Committee meetings, stakeholder
information requests, and the State of California Multi-Hazard Mitigation Plan (2013). Although many facilities
and assets of San Mateo County are important to the quality of life, this plan focuses on those whose loss
would result in the greatest impacts on life and safety in the event of a natural hazard. These critical facilities
and assets are considered imperative to the sustainability of San Mateo County. Additional information and
detail will be incorporated as updates to this plan are pursued in the future. As defined for this hazard
mitigation plan update, critical facilities are structures or other improvements, public or private, that,
because of function, size, service area, or uniqueness, have the potential to cause serious bodily harm,
extensive property damage, or disruption of vital socioeconomic activities if it is destroyed or damaged or
if its functionality is impaired. Critical facilities may include but are not limited to health and safety
facilities, utilities, government facilities, hazardous materials facilities, or vital community economic
facilities.

Table 4-4 provides summaries of the general types of critical facilities. In light of the sensitivity of this
information, a detailed list of facilities is not provided. The list is on file with San Mateo County. All critical
facilities and point-based structures were analyzed in HAZUS-MH to help rank risk and identify mitigation
actions. The risk assessment for each hazard qualitatively discusses critical facilities with regard to that hazard.
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TABLE 4-4. CRITICAL FACILITIES AND ASSETS IN THE PLANNING AREA

Medical
and Community

Health |Emergency Transportation | Hazardous | Economic Other

Services | Services |Government | Utilities | Infrastructure | Materials | Facilities Assets | Total
Atherton 0 2 1 1 1 0 0 7 12
Belmont 0 3 1 25 6 2 2 13 52
Brisbane 0 2 1 0 4 1 1 2 11
Burlingame 1 4 1 5 11 5 7 12 46
Colma 0 1 5 0 3 0 26 0 35
Daly City 1 6 1 0 33 0 11 29 81
East Palo Alto 0 2 2 2 2 3 1 12 24
Foster City 0 2 1 1 10 2 2 10 28
Half Moon Bay 1 2 1 1 4 0 3 5 17
Hillsborough 0 3 1 2 4 0 0 6 16
Menlo Park 1 5 1 8 14 10 2 16 57
Millbrae 0 3 1 3 8 0 5 7 27
Pacifica 0 4 1 15 11 0 1 15 47
Portola Valley 0 1 3 0 5 0 0 3 12
Redwood City 2 7 11 37 34 10 9 24 134
San Bruno 0 4 2 0 30 2 3 17 58
San Carlos 0 3 7 18 8 16 6 10 68
San Mateo 2 7 2 19 57 1 8 32 128
South San 1 6 2 19 38 14 13 18 111
Francisco
Woodside 0 1 1 0 12 0 1 4 19
Unincorporated 1 13 4 32 117 5 2 27 201
Total 10 81 50 188 412 71 103 269 1,184

4.7 Demographics

Some populations are at greater risk from hazard events because of decreased resources or physical abilities.
Research has shown that people living near or below the poverty line, the elderly (especially older single men),
individuals with disabilities, women, children, ethnic minorities, and renters all experience, to some degree,
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more severe effects from disasters than does the general population. These vulnerable populations may vary
from the general population in risk perception, living conditions, access to information before, during, and after
a hazard event, capabilities during an event, and access to resources for post-disaster recovery. Indicators of
vulnerability—such as disability, age, poverty, and minority race and ethnicity—often overlap spatially and
often in the geographically most vulnerable locations. Detailed spatial analysis to locate areas where there are
higher concentrations of vulnerable community members would help to extend focused public outreach and
education to these most vulnerable citizens.

4.7.1 Population Characteristics

Resident Population

Knowledge of the composition of the population, how it has changed in the past, and how it may change in the
future is needed for making informed decisions about the future. Information about the population is a critical
part of planning because it directly relates to land needs such as housing, industry, stores, public facilities and
services, and transportation. The U.S. Census Bureau estimates the County’s total resident population at
718,451 as of 2010. The California Department of Finance (DOF) estimates that the County’s total resident
population is 759, 155 as of January 1, 2016.

Population changes are useful socio-economic indicators. A growing population generally indicates a growing
economy, while a decreasing population signifies economic decline. Table 4-5 shows the population in the
planning area and the State of California from 1970 through 2015. The percentage population growth rate over
that period, for San Mateo County and for the state, is shown on Figure 4-2. State of California and San Mateo
County Population Growth per Decade. The planning area’s population growth of about 25 percent through
the 1970s dropped to 5.4 percent in the 1980s. After anincrease between 1980 and 1990, population growth
declined slightly in the 1990s and dropped sharply to 1.6 percent between 2000 and 2010. Based on current
DOF estimates, however, 2010 through 2015 saw a steady increase in population of about 5 percent for San
Mateo County while the State of California as a whole experienced approximately only 4 percent growth. The
statewide population growth rate has been consistently higher than that of San Mateo County until 2015.

TABLE 4-5. POPULATION DATA BY DECADE 1970 - 2010

Population
1970 557,361 19,971,069
1980 587,329 23,667,764
1990 649,623 29,760,021
2000 707,161 33,871,653
2010 718,451 37,253,956

Source: CA DOF, 2013
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Source: California Department of Finance, 2013 and 2015
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FIGURE 4-2. STATE OF CALIFORNIA AND SAN MATEO COUNTY POPULATION GROWTH PER DECADE
Note: 2015 included in analysis as current data point for 2010-2020 decade

Daily Commuting Population

According to the California Employment Development Department (EDD), in 2010, San Mateo County received
an influx of approximately 150,000 daily commuters who lived in other locations, but worked in San Mateo
County. The majority of commuters came from San Francisco, followed by Santa Clara County, and Alameda
County. Some commuters travel to San Mateo County from as far as Sacramento and Tuolumne Counties.
Conversely, approximately 146,000 residents of San Mateo County commute outside of the county on a daily
basis. Figure 4-3 provides the County to County commuting estimates to San Mateo County from other
counties.
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Source: California Employment Development Department, 2015
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FIGURE 4-3. COUNTY-TO-COUNTY COMMUTING ESTIMATES - 2010

In addition to those individuals whose commute terminates at a location within San Mateo County, San
Francisco City and County receives the highest number of commuting workers in the nation. The highest
number of commuters to San Francisco were from San Mateo County, followed by Alameda County. Santa
Clara and Santa Cruz Counties also showed a high number of county-to-county commuters. Conversely, more
than 100,000 workers leave San Francisco daily, with approximately 40,000 of these workers commuting to
Santa Cruz, Santa Clara, or Alameda Counties. These trends indicate that while approximately 150,000 out-of-
county commuters work in San Mateo County, more than 100,000 commuters pass through the county as part
of their daily commute toward San Francisco and the North Bay Area or toward Alameda County and the South
Bay Area.

This large commuter contingent has impacts on planning for the County’s infrastructure and service needs, as
well as on planning for hazard mitigation and emergency management. Commuters may be familiar with the
area immediately surrounding their place of business or regular route to work, but may be less familiar with
the services and resources provided to the population during a disaster event.

4.7.2  Age Distribution

As a group, the elderly are more apt to lack the physical and economic resources necessary for response to
hazard events and are more likely to suffer health-related consequences, making recovery slower. They are
more likely to be vision, hearing, or mobility impaired and more likely to experience mental impairment or
dementia. Additionally, the elderly are more likely to live in assisted-living facilities where emergency
preparedness occurs at the discretion of facility operators. Emergency managers typically identify these
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facilities as “critical facilities” because they require extra notice to evacuate. Elderly residents living in their
own homes may have more difficulty evacuating their homes and could be stranded in dangerous situations.
This population group is more likely to need special medical attention, which may not be readily available
during natural disasters because of the isolation caused by the event. Specific planning attention for the elderly
is an important consideration given the current aging of the American population.

Children under 14 are particularly vulnerable to disasters because of their young age and dependence on others
for basic necessities. Very young children may additionally be vulnerable to injury or sickness; this vulnerability
can be worsened during a natural disaster because they may not understand the measures that need to be
taken to protect themselves from hazards.

The overall age distribution for the planning area is illustrated in Figure 4-4. Based on U.S. Census 2014 data
estimates, 13.4 percent of the planning area’s population is 65 or older, compared with the state average of
11.4 percent. According to U.S. Census data, 29.2 percent of the over-65 population has disabilities of some
kind, and 6.5 percent have incomes below the poverty line. Children under the age of 18 account for 9.5 percent
of individuals who are below the poverty line. It is also estimated that 19.9 percent of the population is 14 or
younger, which varies slightly from the state’s average of 20.5 percent.

4.7.3 Race, Ethnicity and Language

Research shows that minorities are less likely to be involved in pre-disaster planning and experience higher
mortality rates during a disaster. Post-disaster recovery can be ineffective and is often characterized by
assertions of cultural insensitivity. Since higher proportions of ethnic minorities may live below the poverty line
than the majority population, poverty can compound vulnerability. According to the U.S. Census, the racial
composition of the planning area is predominantly white, at about 56 percent. The largest minority populations
are Asian at 26 percent, and other, non-identified races at approximately 8 percent. Figure 4-5 shows the racial
distribution in the planning area. Based on the U.S. Census ethnicity definitions, San Mateo County consists of
approximately 25-percent of individuals of Hispanic or Latino ethnicity (of any race) and approximately 75-
percent of non-Hispanic or Latino ethnicity.

The planning area has a 34.4-percent foreign-born population. Other than English (46 percent), the most
commonly spoken languages in the planning area are Spanish/Spanish Creole (20.2 percent) and Asian/Pacific
Island languages (18.4 percent). The census estimates 18.9 percent of the residents speak English “less than
very well.”
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Source: U.S. Census — American Community Survey 5-Year Estimates
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4.7.4 Persons with Disabilities or with Access and Functional Needs

The 2010 U.S. Census estimates that 54 million non-institutionalized Americans with disabilities or with access
and functional needs live in the U.S. This number equates to about one in five persons. This population is more
likely to have difficulty responding to a hazard event than the general population. Local government is the first
level of response to assist these individuals, and coordination of efforts to meet their access and functional
needs is paramount to life safety efforts. It is important for emergency managers to distinguish between
functional and medical needs to plan for incidents that require evacuation and sheltering. Knowing the
percentage of population with a disability will allow emergency management personnel and first responders
to have personnel available who can provide services needed by those with access and functional needs.

According to the U.S. Census 2014 estimates, persons with disabilities or others with access and functional
needs make up 12.3 percent of the total civilian non-institutionalized population of San Mateo County.

4.8 Economy

As discussed in the Federal Emergency Management Agency (FEMA) Local Mitigation Handbook, economic
resiliency drives recovery after a natural hazard event. An understanding of the major employers and economic
sectors in the County whose losses or inoperability would affect the community and its ability to receive from
a disaster is essential. The following provides information regarding multiple facets of the economy in San
Mateo County.

48.1 Income

In the United States, individual households are expected to use private resources to prepare for, respond to,
and recover from disasters to some extent. This expectation traditionally means that households living in
poverty are automatically disadvantaged when they confront hazards. Additionally, the poor typically occupy
more poorly built and inadequately maintained housing. Mobile or modular homes, for example, are more
susceptible to damage in earthquakes and floods than are other types of housing. Furthermore, residents
below the poverty level are less likely to have insurance to compensate for losses incurred from natural
disasters. As a result, residents below the poverty level have a great deal to lose during an event and are the
least prepared to deal with potential losses. The events following Hurricane Katrina in 2005 illustrated that
personal household economics significantly influence people’s decisions on evacuation. Individuals who cannot
afford gas for their cars will likely decide not to evacuate, for example.

Based on U.S. Census Bureau estimates, estimated per capita income in the planning area in 2014 was $47,198,
and the median household income was $91,421. It is estimated that about 18.5 percent of households receive
an income between $100,000 and $149,999 per year and 10.1 percent of household incomes are above
$150,000 annually. About 11 percent of the households in the planning area make less than $25,000 per year.
According to the U.S. Census Bureau, 4.7 percent of households and 7.6 percent of individuals had income that
fell below the poverty line. In 2004, Dr. Amy Glasmeier at the Massachusetts Institute of Technology (MIT)
developed a preliminary living wage calculator that estimates the hourly living wage needed to support
different types of families. These estimates take into consideration basic needs such as health, housing,
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transportation, and other necessities and interprets the living wage as a geographically specific hourly rate
required to acquire basic minimum necessities cost. Table 4-6 presents summary information from the MIT
Living Wage Calculator for 2014. Each hourly rate is adjusted per each working adult (MIT 2014). For the full
analysis, including a breakdown of typical expenses and typical annual salary based on occupational area,
please visit http://livingwage.mit.edu/counties/06081.

TABLE 4-6. HOURLY LIVING WAGE CALCULATION FOR SAN MATEO COUNTY, CALIFORNIA (2014)

One Adult + One Two Adults + One
One Adult Child Two Adults Child

Living Wage $14.37 $29.37 $11.30 $15.83
Poverty Wage $5.00 $7.00 $3.00 $4.00
Minimum Wage $9.00 $9.00 $9.00 $9.00

4.8.2 Industry, Businesses and Institutions

The technological boom of the mid-2000s continues to increase its presence within San Mateo County. Located
just north of Santa Clara County, parts of San Mateo County are located in the area known as “Silicon Valley.”
Facebook, one of the largest social media companies today, is located in Menlo Park in southern San Mateo
County. According to the January 2015 San Mateo County Economic and Industry Overview provided by the
San Mateo County Economic Development Association:

«» 22 of the top 100 fastest growing private companies headquartered in Silicon Valley are located in
San Mateo County.

< 13 of the top 25 largest software companies in the Bay Area are headquartered in San Mateo
County.

«» 12 of the top 25 venture capital funded biotech companies (total venture capital funding disclosed)
in the Bay Area have facilities in San Mateo County.

<+ 19 of the top 25 largest venture capital firms (ranked by revenue) in the Bay Area are located in San
Mateo County.

«» 15 of the top 25 biotech patent recipients in the Bay Area have facilities in San Mateo County.

«» Seven of the top 25 largest digital entertainment companies in the Bay Area (based on number of
Bay Area employees) are headquartered in San Mateo County (SAMCEDA 2015).

While the presence of tech companies and startups is anticipated to increase into the next decade, the planning
area’s economy as of the 2010 US Census is strongly based in the education/healthcare/social assistance
services industry (21.6 percent), followed by the professional/scientific/management services and retail trade
industries. Information and agriculture/fishing/hunting/mining make up the smallest source of the local
economy, at less than 1 percent. Figure 4-6 shows the breakdown of industry types in the planning area.
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FIGURE 4-6. INDUSTRY IN THE PLANNING AREA

4.8.3 Employment Trends and Occupations

Management/business/science/arts occupations dominate the percentage of jobs in the planning area with 45
percent. Sales/office occupations make up 22.4 percent and service occupations represent 18.7 percent of the
jobs in the planning area. Only about 7 percent of the employment in the planning area is in
production/transportation/moving occupations (see Figure 4-7).
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California state data lists the following as the largest employers in San Mateo County (EDD 2016):

«» Electric Charging Station <+ Kaiser Permanente ¢ Sciex LLC
“* Electronic Arts Inc. South San Francisco “ Seton Medical Center
*» Forced Dump Debris Box ¢ Lucile Packard Children's «» SRl International Inc.
Services Hospital < US Department of the
“* Franklin Resources Inc. “*  Motif Inc. Interior
“* Franklin Templeton *» Oracle Corp. “» VisaInc.
Investments “» Peninsula Pathology “» Visa International
“ Gate Gourmet Associates Services Association
“ Gilead Sciences Inc. “* San Francisco “» Visa USA Inc.
**» Guckenheimer Inc. International Airport
% Hyatt Regency-San “* San Mateo County
Francisco Behavioral Health and
«» Kaiser Permanente Recovery Services
Medical Center “* San Mateo Medical
Center
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According to the American Community Survey, about 69 percent of the planning area’s population 16 and older
is in the labor force. Figure 4-8 compares unemployment trends from the State of California and San Mateo
County from 2004 through 2014. San Mateo County’s unemployment rate was at its lowest in 2006, at 3.7
percent, rose to 8.4 percentin 2010, and has since fallen back, to 4.2 percent, in 2014. The state unemployment
rate remained higher than the County’s throughout this period.

Source: California Employment Development Department, 2015
14

12
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Unemployment Rate (%)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Year

—=8—San Mateo County  =—@=State of California

FIGURE 4-8. STATE OF CALIFORNIA AND SAN MATEO COUNTY UNEMPLOYMENT RATE

4.9 Future Trends in Development

An understanding of population and development trends can assist in planning for future development and
ensuring that appropriate mitigation, planning, and preparedness measures are in place to protect human
health and community infrastructure. The Disaster Mitigation Act (DMA) 2000 requires that communities
consider land use trends, which can alter the need for, and priority of, mitigation options over time. Land use
and development trends significantly affect exposure and vulnerability to various hazards. For example,
significant development in a hazard area increases the building stock and population exposed to that hazard.

New development that has occurred in the last 5 years within the County and potential future development in

the next 5 years, as identified by each jurisdiction, is addressed in the jurisdictional annexes located in Volume
I of this plan.
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4.10 Laws, Ordinances, and Programs

Existing laws, ordinances, and programs at the federal, state, and local levels can support or hinder hazard
mitigation initiatives identified in this plan. Hazard mitigation plans are required to include a review and
incorporation, if appropriate, of existing plans, studies, reports, and technical information as part of the
planning process, as stated in 44 CFR, Section 201.6(b)(3). Pertinent federal, state, and local laws are described
below.

4.10.1 Federal

Disaster Mitigation Act of 2000

The DMA 2000 is the current federal legislation addressing hazard mitigation planning. It emphasizes planning
for disasters before they occur. It specifically addresses planning at the local level, requiring plans to be in place
before Hazard Mitigation Grant Program funds can become available to communities. This plan is designed to
meet the requirements of DMA, improving eligibility for future hazard mitigation funds.

Endangered Species Act

The federal Endangered Species Act (ESA) was enacted in 1973 to conserve species facing depletion or
extinction and the ecosystems that support them. The act sets forth a process for determining which species
are threatened and endangered and requires the conservation of the critical habitat where those species live.
The ESA provides broad protection for species of fish, wildlife, and plants that are listed as threatened or
endangered. Provisions are made for listing species, as well as for recovery plans and designation of critical
habitat for listed species. The ESA outlines procedures for federal agencies to follow when they take actions
that may jeopardize listed species and contains exceptions and exemptions. It is the enabling legislation for the
Convention on International Trade in Endangered Species of Wild Fauna and Flora. Criminal and civil penalties
are provided for violations of the ESA and the Convention.

Federal agencies must seek to conserve endangered and threatened species and use their authorities in
furtherance of the ESA’s purposes. The ESA defines three fundamental terms:

“» Endangered means that a species of fish, animal, or plant is “in danger of extinction throughout all or
a significant portion of its range.” (For salmon and other vertebrate species, this category may
include subspecies and distinct population segments.)

“» Threatened means that a species “is likely to become endangered within the foreseeable future.”
Regulations may be less restrictive for threatened species than for endangered species.

< Critical habitat means “specific geographical areas that are essential for the conservation and

management of a listed species, whether occupied by the species or not.”

Five sections of the ESA are of critical importance to understanding it:

“* Section 4: Listing of a Species—The National Oceanic and Atmospheric Administration Fisheries

Service (NOAA Fisheries) is responsible for listing marine species; the U.S. Fish and Wildlife Service is
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responsible for listing terrestrial and freshwater aquatic species. The agencies may initiate reviews
for listings, or citizens may petition for them. A listing must be made “solely on the basis of the best
scientific and commercial data available.” After a listing has been proposed, agencies receive
comment and conduct further scientific reviews for 12 to 18 months, after which they must decide if
the listing is warranted. Economic impacts cannot be considered in this decision, but it may include
an evaluation of the adequacy of local and state protections. Critical habitat for the species may be
designated at the time of listing.

«» Section 7: Consultation—Federal agencies must ensure that any action they authorize, fund, or carry
out is not likely to jeopardize the continued existence of a listed or proposed species or adversely
modify its critical habitat. This limitation includes private and public actions that require a federal
permit. Once a final listing is made, non-federal actions are subject to the same review, termed a
“consultation.” If the listing agency finds that an action will “take” a species, it must propose
mitigations or “reasonable and prudent” alternatives to the action; if the proponent rejects these,
the action cannot proceed.

++ Section 9: Prohibition of Take—It is unlawful to “take” an endangered species, including killing or
injuring it or modifying its habitat in a way that interferes with essential behavioral patterns,
including breeding, feeding, or sheltering.

<» Section 10: Permitted Take—Through voluntary agreements with the federal government that
provide protections to an endangered species, a non-federal applicant may commit a take that
would otherwise be prohibited as long as it is incidental to an otherwise lawful activity (such as
developing land or building a road). These agreements often take the form of a “Habitat
Conservation Plan.”

“ Section 11: Citizen Lawsuits—Civil actions initiated by any citizen can require the listing agency to

enforce the ESA’s prohibition of taking or to meet the requirements of the consultation process.

The Clean Water Act

The federal Clean Water Act (CWA) employs regulatory and non-regulatory tools to reduce direct pollutant
discharges into waterways, finance municipal wastewater treatment facilities, and manage polluted runoff.
These tools are employed to achieve the broader goal of restoring and maintaining the chemical, physical, and
biological integrity of the nation’s surface waters so that they can support “the protection and propagation of
fish, shellfish, and wildlife and recreation in and on the water.”

Evolution of CWA programs over the last decade has included a shift from a program-by-program, source-by-
source, and pollutant-by-pollutant approach to more holistic watershed-based strategies. Under the
watershed approach, equal emphasis is placed on protecting healthy waters and restoring impaired ones. A
full array of issues are addressed, not just those subject to CWA regulatory authority. Involvement of
stakeholder groups in development and implementation of strategies for achieving and maintaining water
quality and other environmental goals is a hallmark of this approach.
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National Flood Insurance Program

The National Flood Insurance Program (NFIP) provides federally backed flood insurance in exchange for
communities enacting floodplain regulations. Participation and good standing under NFIP are prerequisites to
grant funding eligibility under the Robert T. Stafford Act. San Mateo County and multiple jurisdictions
participate in the NFIP and has adopted regulations that meet the NFIP requirements. At the time of the
preparation of this plan, all participating jurisdictions within San Mateo County were in good standing with
NFIP requirements.

Coastal Zone Management Act

The national Coastal Zone Management Act requires federal agencies to conduct their planning, management,
development, and regulatory activities in a manner consistent to the maximum extent practicable with the
policies of state Coastal Zone Management (CZM) programs. State CZM lead agencies have the authority to
review federal actions for consistency with their federally approved CZM programs. In California, the California
Coastal Commission, the Bay Conservation and Development Commission, and the California Coastal
Conservancy are the three CZM agencies empowered to conduct federal consistency reviews. The
informational and procedural requirements for CZM federal consistency reviews are prescribed by federal
regulations (15 CFR 930).

National Incident Management System

The National Incident Management System (NIMS) is a systematic approach for government, nongovernmental
organizations, and the private sector to work together to manage incidents involving hazards. The NIMS
provides a flexible but standardized set of incident management practices. Incidents typically begin and end
locally, and they are managed at the lowest possible geographical, organizational, and jurisdictional level. In
other instances, success depends on the involvement of multiple jurisdictions, levels of government, functional
agencies, and emergency-responder disciplines. These instances necessitate coordination across this spectrum
of organizations. Communities using NIMS follow a comprehensive national approach that improves the
effectiveness of emergency management and response personnel across the full spectrum of potential hazards
(including natural hazards, terrorist activities, and other human-caused disasters) regardless of size or
complexity.

Americans with Disabilities Act and Amendments

The Americans with Disabilities Act (ADA) seeks to prevent discrimination against people with disabilities in
employment, transportation, public accommodation, communications, and government activities. The most
recent amendments became effective in January 2009 (P.L. 110-325). Title Il of the ADA deals with compliance
with the act in emergency management and disaster-related programs, services, and activities. It applies to
state and local governments as well as third parties, including religious entities and private nonprofit
organizations.

The ADA has implications for sheltering requirements and public notifications. During an emergency alert,
officials must use a combination of warning methods to ensure that all residents have any necessary
information. Those with hearing impairments may not hear radio, television, sirens, or other audible alerts,
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while those with visual impairments may not see flashing lights or visual alerts. Two stand-alone technical
documents have been issued for shelter operators to meet the needs of people with disabilities. These
documents address physical accessibility as well as medical needs and service animals.

The ADA also intersects with disaster preparedness programs in regards to transportation, social services,
temporary housing, and rebuilding. Persons with disabilities may require additional assistance in evacuation
and transit (such as vehicles with wheelchair lifts or paratransit buses). Evacuation and other response plans
should address the unique needs of residents. Local governments may be interested in implementing a special-
needs registry to identify the home addresses, contact information, and needs for residents who may require
more assistance.

4.10.2 State

Alquist-Priolo Earthquake Fault Zoning Act

The Alquist-Priolo Earthquake Fault Zoning Act was enacted in 1972 to mitigate the hazard of surface faulting
to structures for human occupancy. The Alquist-Priolo Earthquake Fault Zoning Act's main purpose is to prevent
construction of buildings used for human occupancy on the surface trace of active faults. Before a new project
is permitted, cities and counties require a geologic investigation to demonstrate that proposed buildings will
not be constructed on active faults. The act addresses only the hazard of surface fault rupture and is not
directed toward other earthquake hazards, such as liquefaction or seismically induced landslides. The law
requires the State of California Geologist to establish regulatory zones around the surface traces of active faults
and to issue appropriate maps. The maps are distributed to all affected cities, counties, and state agencies for
their use in planning and controlling new or renewed construction. Local agencies must regulate most
development projects within the zones. Projects include all land divisions and most structures for human
occupancy.

California General Planning Law

California state law requires that every county and city prepare and adopt a comprehensive long-range plan to
serve as a guide for community development. The general plan expresses the community’s goals, visions, and
policies relative to future land uses, both public and private. The general plan is mandated and prescribed by
state law (Cal. Gov. Code §65300 et seq.), and forms the basis for most local government land use decision-
making.

The plan must consist of an integrated and internally consistent set of goals, policies, and implementation
measures. In addition, the plan must focus on issues of the greatest concern to the community and be written
in a clear and concise manner. City and county actions, such as those relating to land use allocations,
annexations, zoning, subdivision and design review, redevelopment, and capital improvements, must be
consistent with the plan.

California Environmental Quality Act

The California Environmental Quality Act (CEQA) was passed in 1970, shortly after the federal government
enacted the National Environmental Policy Act, to institute a statewide policy of environmental protection.
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CEQA requires state and local agencies in California to follow a protocol of analysis and public disclosure of the
potential environmental impacts of development projects. CEQA makes environmental protection a
mandatory part of every California state and local agency’s decision making process.

CEQA establishes a statewide environmental policy and mandates actions all state and local agencies must take
to advance the policy. Jurisdictions conduct analysis of the project to determine if there are potentially
significant environmental impacts, identify mitigation measures, and possible project alternatives by preparing
environmental reports for projects that requires CEQA review. This environmental review is required before
an agency takes action on any policy, program, or project.

The County and the unincorporated areas have sought exemption from CEQA for the Hazard Mitigation Plan
based on four different sections of the CEQA Guidelines:

+» Section 15183(d): “The project is consistent with...a general plan of a local agency, and an EIR was
certified by the lead agency for the...general plan.”

«» Section 15262: “A project involving only feasibility or planning studies for possible future actions which
the agency, board or commission has not approved, adopted, or funded does not require the
preparation of an EIR or negative declaration but does require consideration of environmental factors.
This section does not apply to the adoption of a plan that will have a legally binding effect on later
activities.”

< Section 15306: “(Categorical Exemption) Class 6 consists of basic data collection, research,
experimental management, and resource evaluation activities which do not result in a serious or major
disturbance to an environmental resource. These may be strictly for information gathering purposes,
or as part of a study leading to an action which a public agency has not yet approved, adopted or
funded.”

% Section 15601(b)(3): "...CEQA applies only to projects which have the potential for causing a significant
effect on the environment. Where it can be seen with certainty that there is no possibility that the
activity in question may have a significant effect on the environment, the activity is not subject to
CEQA."

Planning partners may seek exemption at their discretion.

California Coastal Act of 1976

The California Coastal Act of 1976 recognized California’s coasts as an important natural resource that required
permanent protection. The act permanently established the California Coastal Commission and included
specific polies that address such issues and shoreline public access and development design. The act also
allowed for the development of Local Coastal Programs by coastal communities regarding coastal development
and regulatory oversight. . These programs delineate the rules, regulations, and permitting processes for
development along coastal areas for each jurisdiction. Each Local Coastal Program is reviewed and certified by
the California Coastal Commission.
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AB 162: Flood Planning, Chapter 369, Statutes of 2007

This California State Assembly Bill passed in 2007 requires cities and counties to address flood-related matters
in the land use, conservation, and safety and housing elements of their general plans. The land use element
must identify and annually review the areas covered by the general plan that are subject to flooding as
identified in floodplain mapping by either FEMA or the Department of Water Resources (DWR). During the
next revision of the housing element on or after January 1, 2009, the conservation element of the general plan
must identify rivers, creeks, streams, flood corridors, riparian habitat, and land that may accommodate
floodwater for groundwater recharge and stormwater management. The safety element must identify
information regarding flood hazards, including:

Flood hazard zones
Maps published by FEMA, DWR, the U.S. Army Corps of Engineers, the Central Valley Flood

Protection Board, and the Governor’s Office of Emergency Services (OES)

7
0‘0
7
0‘0

«» Historical data on flooding
«» Existing and planned development in flood hazard zones.

The general plan must establish goals, policies and objectives to protect from unreasonable flooding risks,
including:

7

«* Avoiding or minimizing the risks of flooding new development

7

«» Evaluating whether new development should be located in flood hazard zones

7

< Identifying construction methods to minimize damage.

AB 162 establishes goals, policies and objectives to protect from unreasonable flooding risks. It establishes
procedures for the determination of available land suitable for urban development, which may exclude lands
where FEMA or DWR has concluded that the flood management infrastructure is not adequate to avoid the
risk of flooding.

AB 2140: General Plans: Safety Element, Chapter 739, Statutes of 2006

This bill provides that the state may allow for more than 75 percent of public assistance funding under the
California Disaster Assistance Act only if the local agency is in a jurisdiction that has adopted a local hazard
mitigation plan (LHMP) as part of the safety element of its General Plan. The LHMP needs to include elements
specified in this legislation. In addition, this bill requires CAL OES to give preference for federal mitigation
funding to cities and counties that have adopted LHMPs. The intent of the bill is to encourage cities and
counties to create and adopt hazard mitigation plans.

AB 70: Flood Liability, Chapter Number 367, Statutes of 2007

This bill provides that a city or county may be required to contribute a fair and reasonable share to compensate
for property damage caused by a flood to the extent that it has increased the state’s exposure to liability for
property damage by unreasonably approving new development in a previously undeveloped area that is
protected by a state flood control project, unless the city or county meets specified requirements.
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AB 32: The California Global Warming Solutions Act

This bill addresses greenhouse gas emissions. It identifies the following potential adverse impacts of global
warming:

“... the exacerbation of air quality problems, a reduction in the quality and supply of
water to the state from the Sierra snowpack, a rise in sea levels resulting in the
displacement of thousands of coastal businesses and residences, damage to marine
ecosystems and the natural environment, and an increase in the incidences of infectious
diseases, asthma, and other human health-related problems.”

AB 32 establishes a state goal of reducing greenhouse gas emissions to 1990 levels by 2020 (a reduction of
approximately 25 percent from forecast emission levels), with further reductions to follow. The law requires
the state Air Resources Board to do the following:

«» Establish a program to track and report greenhouse gas emissions.
“» Approve a scoping plan for achieving the maximum technologically feasible and cost-effective
reductions from sources of greenhouse gas emissions.

% Adopt early reduction measures to begin moving forward.

R/

»  Adopt, implement and enforce regulations—including market mechanisms such as “cap and-trade”

programs—to ensure that the required reductions occur.

The Air Resources Board recently adopted a statewide greenhouse gas emissions limit and an emissions
inventory, along with requirements to measure, track, and report greenhouse gas emissions by the industries
it determined to be significant sources of greenhouse gas emissions.

Senate Bill 97

Senate Bill 97, enacted in 2007, amends CEQA to clearly establish that greenhouse gas emissions and the effects
of greenhouse gas emissions are appropriate subjects for CEQA analysis. It directs the Governor’s Office of
Planning and Research to develop draft CEQA guidelines for the mitigation of greenhouse gas emissions or
their effects by July 1, 2009, and directs the California Natural Resources Agency to certify and adopt the CEQA
Guidelines by January 1, 2010.

Senate Bill 1241: General Plans: Safety Element — Fire Hazard Impacts

In 2012, Senate Bill 1241 was enacted, requiring that all future General Plans address fire risk in state
responsibility areas and very high fire hazard severity zones in their safety element. In addition, the bill requires
cities and counties to make certain findings regarding available fire protection and suppression services before
approving a tentative map or parcel map.

Senate Bill 379: General Plans: Safety Element — Climate Adaptation

Senate Bill 379 builds on the flood planning inclusions into the safety and housing elements and the hazard
mitigation planning safety element inclusions in General Plans outlined in AB 162 and AB 2140. SB 379
specifically focuses on a new requirement that cities and counties include climate adaptation and resiliency
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strategies in the safety element of their General Plans beginning January 1, 2017. In addition, this bill requires
general plans to include a set of goals, policies, and objectives, and specified implementation measures based
on the conclusions drawn from climate adaptation research and recommendations.

California State Building Code

California Code of Regulations Title 24 (CCR Title 24), also known as the California Building Standards Code, is
a compilation of building standards from three sources:

< Building standards that have been adopted by state agencies without change from building
standards contained in national model codes

< Building standards that have been adopted and adapted from the national model code standards to
meet California conditions

< Building standards authorized by the California legislature that constitute extensive additions not

covered by the model codes adopted to address particular California concerns.

The state Building Standards Commission is authorized by California Building Standards Law (Health and Safety
Code Sections 18901 through 18949.6) to administer the processes related to the adoption, approval,
publication, and implementation of California’s building codes. These building codes serve as the basis for the
design and construction of buildings in California. The national model code standards adopted into Title 24
apply to all occupancies in California, except for modifications adopted by state agencies and local governing
bodies. Since 1989, the Building Standards Commission has published new editions of Title 24 every 3 years.

Standardized Emergency Management System

CCR Title 19 establishes the Standardized Emergency Management System (SEMS) to standardize the response
to emergencies involving multiple jurisdictions. SEMS is intended to be flexible and adaptable to the needs of
all emergency responders in California. It requires emergency response agencies to use basic principles and
components of emergency management. Local governments must use SEMS by December 1, 1996, to be
eligible for state funding of response-related personnel costs under CCR Title 19 (Sections 2920, 2925 and
2930).The roles and responsibilities of Individual agencies contained in existing laws or the state emergency
plan are not superseded by these regulations.

California State Hazard Mitigation Plan

Under the DMA, California must adopt a federally approved state multi-hazard mitigation plan to be eligible
for certain disaster assistance and mitigation funding. The intent of the California State Hazard Mitigation Plan
is to reduce or prevent injury and damage from hazards in the state through the following:

< Documenting statewide hazard mitigation planning in California

«» Describing strategies and priorities for future mitigation activities

“» Facilitating the integration of local and tribal hazard mitigation planning activities into statewide
efforts

“*» Meeting state and federal statutory and regulatory requirements.
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The planis an annex to the State Emergency Plan, and it identifies past and present mitigation activities, current
policies and programs, and mitigation strategies for the future. It also establishes hazard mitigation goals and
objectives. The plan will be reviewed and updated annually to reflect changing conditions and new information,

especially information on local planning activities.

Governor’s Executive Order S-13-08
Governor’s Executive Order S-13-08 enhances the state’s management of climate impacts from sea level rise,
increased temperatures, shifting precipitation and extreme weather events. There are four key actions in the

executive order:

7

< Initiate California’s first statewide climate change adaptation strategy to assess expected climate
change impacts, identify where California is most vulnerable, and recommend adaptation policies by
early 2009. This effort will improve coordination within state government so that better planning can
more effectively address climate impacts on human health, the environment, the state’s water
supply and the economy.

“» Request that the National Academy of Science establish an expert panel to report on sea level rise
impacts in California, to inform state planning and development efforts.

“+ Issue interim guidance to state agencies for how to plan for sea level rise in designated coastal and
floodplain areas for new projects.

< Initiate a report on critical infrastructure projects vulnerable to sea level rise.

4.10.3 Local

Plans, reports, and other technical information were identified and provided directly by the County,
participating jurisdictions, and numerous stakeholders involved in the planning effort, as well as through
independent research by the planning consultant. Relevant documents, including plans, reports, and

ordinances were reviewed to identify:

“» Existing jurisdictional capabilities;

< Needs and opportunities to develop or enhance capabilities, which may be identified within the local
mitigation strategies;

<+ Mitigation-related goals or objectives, considered during the development of the overall Goals and
Objectives;

“* Proposed, in-progress, or potential mitigation projects, actions and initiatives to be incorporated into

the updated jurisdictional mitigation strategies.

The following local regulations, codes, ordinances and plans were reviewed during this plan process in an effort
to develop mitigation planning goals, objectives, and mitigation strategies that are consistent across local and
regional planning and regulatory mechanisms; and thus develop complementary and mutually supportive

plans, including:

< General Plans
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o Housing Element

o Safety Element
< Building Codes
«*» Zoning and Subdivision Ordinances
«* NFIP Flood Damage Prevention Ordinances
< Stormwater Management Plans
“» Emergency Management and Response Plans
%+ Land Use and Open Space Plans

<+ Climate Action Plans

Capability Assessment

All participating jurisdictions — including San Mateo County on behalf of the unincorporated areas,
incorporated municipalities, and special districts — compiled an inventory and analysis of existing authorities
and capabilities called a “capability assessment.” A capability assessment creates an inventory of an agency’s
mission, programs, and policies, and evaluates its capacity to carry them out. These evaluations include
assessments on legal and regulatory capabilities, fiscal capabilities, and administrative and technical
capabilities. Additionally, information on NFIP compliance, classifications under various community mitigation
programs, and information about public education and outreach capabilities were collected in order to develop
a more complete picture of overall capability throughout the planning area. Specific capability assessments for
each participating jurisdiction are available in the individual jurisdictional annexes located in Volume Il of this

plan.

Legal and Regulatory Capabilities

Jurisdictions have the ability to develop policies and programs and to implement rules and regulations to
protect and serve residents. Local policies are typically identified in a variety of community plans, implemented
via a local ordinance, and enforced through a governmental body.

Jurisdictions regulate land use through the adoption and enforcement of zoning, subdivision and land
development ordinances, building codes, building permit ordinances, floodplain, and stormwater management
ordinances. When effectively prepared and administered, these regulations can lead to hazard mitigation.

Fiscal Capabilities

Assessing a jurisdiction’s fiscal capability provides local governance with an understanding of the ability to fulfill
the financial needs associated with hazard mitigation projects. This assessment identifies both outside
resources, such as grant-funding eligibility, and local jurisdictional authority to generate internal financial
capability, such as through impact fees.

Administrative and Technical Capabilities

Legal, regulatory, and fiscal capabilities are needed to provide the backbone for successfully developing a
mitigation strategy, however, without appropriate personnel, the strategy may not be implemented. The
Administrative and Technical Capability focuses on the availability of personnel resources responsible for
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implementing multiple facets of hazard mitigation. These personnel resources include technical experts, such
as engineers and scientists, as well as personnel capabilities that may be found in multiple departments, such
as grant writers.

NFIP Compliance

Flooding is the #1 natural hazard in the United States and, with the promulgation of recent federal regulation,
homeowners throughout the country are experiencing increasingly high flood insurance premiums. In addition,
community participation in the NFIP opens up additional opportunity for grant funding associated specifically
with flooding issues. Assessment of the jurisdiction’s current NFIP status and compliance provides planners
with a greater understanding of the successful implementation of local flood management program and
opportunities for improvement that directly affect residents and available grant funding opportunities for
hazard mitigation.

Public Outreach Capability

As part of a whole community approach, regular engagement with the public on issues regarding hazard
mitigation provides a jurisdiction with the opportunity to directly interface with community members.
Assessing this outreach and education capability illustrates the connection between the government and
community members which opens a two-way dialogue that will ideally result in a more resilient community
based on education and public engagement.

Other Programs

Other programs, such as the Community Rating System, Storm Ready, and Firewise, enhance a jurisdiction’s
ability to mitigate, prepare, and respond to natural hazards. These programs indicate a jurisdiction’s desire to
go beyond minimum requirements set forth by local, state, and federal regulations for the purpose of creating
a more resilient community. These programs complement each other by focusing on communication,
mitigation, and community preparedness to save lives and minimize the impact of natural hazards on a
community.

50
SECTION 1 - Chapter 4 | n
San Mateo County Profile



San Mateo County Hazard Mitigation Plan

SECTION 2:
HAZARD PROFILES







San Mateo County Hazard Mitigation Plan

Chapter 1.
|dentified Hazards of Concern and Risk
Assessment Methodology

Risk assessment is the process of measuring the potential loss of life, personal injury, economic injury, and
property damage resulting from identified hazards. It allows emergency management personnel to establish
early response priorities by identifying potential hazards and vulnerable assets. The process focuses on the
following elements:

+» Hazard identification—Use all available information to determine what types of hazards may affect a
jurisdiction, how often they can occur, and their potential severity.

< Vulnerability identification—Assess the impact of hazard events on the people, property,
environment, economy and lands of the region.

+» Cost evaluation—Estimate the cost of potential damage or cost that can be avoided by mitigation.

The risk assessment for this hazard mitigation plan update evaluates the risk of natural hazards prevalent in
the planning area and meets requirements of the Disaster Mitigation Act (DMA) (44 Code of Federal
Regulations [CFR], Section 201.6(c)(2)).

Specific information regarding the location and individual analysis on personal, governmental, and critical
infrastructure analyzed during the risk assessment process is provided in aggregate to protect individual privacy
and the safety of critical facilities.

1.1 Identified Hazards of Concern

The Steering Committee considered the full range of natural hazards that could affect the planning area and
then listed hazards that present the greatest concern. The process incorporated a review of state and local
hazard planning documents as well as information on the frequency of, magnitude of, and costs associated
with hazards that have strike or could affect the planning area. Anecdotal information regarding natural
hazards and the perceived vulnerability of the planning area’s assets to them was also used. Based on the
review, this plan addresses the following hazards of concern. (Hazards were profiled in alphabetical order;
therefore, the listing of the hazard has no relevance to the hazard’s severity or level of concern.)

< Climate Change
< Dam failure

% Drought

“» Earthquake

“* Flood

“* Landslide

«* Severe Weather
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«»  Tsunami

“  Wildfire

In addition to the natural hazards listed above, San Mateo County decided to address additional human-caused
hazards to develop a comprehensive and regional approach to hazard mitigation in the County. These human-
caused hazards, with the exception of dam failure, are presented in Section 2, Chapter 11. These human-
caused hazards are further categorized into man-made and technological hazards. Human-caused hazards are
characterized by intentional acts for the purpose of disruption, whether fiscal, social, or other. Human-caused
hazards addressed in this plan include the following:

< Terrorism

“» Cyber Threats
Technological hazards are characterized by an assumed unintentional failure of a human-made mechanism or

structure. Technological hazards addressed in this plan include the following:

7

<+ Hazardous Materials Release

4

*,

* Pipeline and Tank Failure

-,

>

)

» Aircraft incidents

-,

As lessons learned from the 2016 process, the Steering Committee recommended additional hazards for
consideration in future planning efforts. These include a standalone chapter for Coastal Hazards (included in
the Severe Weather chapter of this plan) and health hazards.

1.2 Risk Assessment Tools
1.2.1 Mapping

National, state, and county databases were reviewed to locate available spatially based data relevant to this
planning effort. Maps were produced using geographic information system (GIS) software to show the spatial
extent and location of hazards identified when such datasets were available. These maps are included in the
hazard profile chapters of this document.

1.2.2 HAZUS-MH

Overview

In 1997, the Federal Emergency Management Agency (FEMA) developed the standardized Hazards U.S.
(HAZUS) model to estimate losses caused by earthquakes and identify areas that face the highest risk and
potential for loss. HAZUS was later expanded into a multi-hazard methodology, HAZUS-MH, with new models
for estimating potential losses from hurricanes and floods.

HAZUS-MH is a GIS-based software program used to support risk assessments, mitigation planning, and
emergency planning and response. It provides a wide range of inventory data, such as demographics, building
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stock, critical facility, transportation and utility lifeline, and multiple models to estimate potential losses from

natural disasters. The program maps and displays hazard data and the results of damage and economic loss

estimates for buildings and infrastructure. Its advantages include the following:

Provides a consistent methodology for assessing risk across geographic and political entities.
Provides a way to save data so that they can readily be updated as population, inventory, and other
factors change and as mitigation planning efforts evolve.

Facilitates review of mitigation plans because it helps to ensure that FEMA methodologies are
incorporated.

Supports grant applications by calculating benefits using FEMA definitions and terminology.
Produces hazard data and loss estimates that can be used in communication with local stakeholders.
Is administered by the local government and can be used to manage and update a hazard mitigation

plan throughout its implementation.

Levels of Detail for Evaluation

HAZUS-MH provides default data for inventory, vulnerability, and hazards; these default data can be

supplemented with local data to provide a more refined analysis. The model can carry out three levels of

analysis, depending on the format and level of detail of information about the planning area:

7
0‘0

1.3

Level 1—All of the information needed to produce an estimate of losses is included in the software’s
default data. These data are derived from national databases and describe in general terms the
characteristic parameters of the planning area.

Level 2—More accurate estimates of losses require more detailed information about the planning
area. To produce Level 2 estimates of losses, detailed information is required about local geology,
hydrology, hydraulics, and building inventory, as well as data about utilities and critical facilities. This
information is needed in a GIS format.

Level 3—This level of analysis generates the most accurate estimate of losses. It requires detailed
engineering and geotechnical information to customize it for the planning area.

Overall Risk Assessment Approach

The risk assessments in Section 2, Chapters 2 through 11 describe the risks associated with each hazard of

concern identified. Each chapter describes the hazard, the planning area’s vulnerabilities, and probable event

scenarios. The following steps were used to define the risk of each hazard:

K/
£

Identify and profile each hazard—The following information is given for each hazard:
o Geographic areas most affected by the hazard
o Event frequency estimates
o Severity estimates
o

Warning time likely to be available for response.

3
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+» Determine exposure to each hazard—Exposure was assessed by overlaying hazard maps with an
inventory of structures, facilities, and systems to decide which of them would be exposed to each
hazard.

“» Assess the vulnerability of exposed facilities—Vulnerability of exposed structures and infrastructure
was evaluated by interpreting the probability of occurrence of each event and assessing structures,
facilities, and systems that are exposed to each hazard. Tools such as GIS and FEMA’s hazard-
modeling program HAZUS-MH were used for this assessment for the flood, earthquake, and tsunami
hazards. Outputs similar to those from HAZUS-MH were generated for other hazards, using maps

generated through GIS.

1.3.1 Dam Failure, Earthquake, and Flood

The following hazards were evaluated using HAZUS-MH:

**» Flood—A Level 2 user-defined analysis was performed for general building stock in flood zones and
for critical facilities and infrastructure. Current flood mapping for the planning area was used to
delineate flood hazard areas and estimate potential losses from the 100- and 10-year flood events.
To estimate damage that would result from a flood, HAZUS-MH uses pre-defined relationships
between flood depth at a structure and resulting damage, with damage given as a percent of total
replacement value. Curves defining these relationships have been developed for damage to
structures and for damage to typical contents within a structure. By inputting flood depth data and
known property replacement cost values, dollar-value estimates of damage were generated.

«» Tsunami—A Level 2 analysis was run using the flood methodology described above.

<+ Earthquake—A Level 2 analysis was performed to assess earthquake exposure and vulnerability for
two scenario events and two probabilistic events:

o A Magnitude-7.8 event on the San Andreas Fault with an epicenter approximately 138 miles
northwest of the City of San Mateo.

o A Magnitude-7.5 event on the San Gregorio Fault with an epicenter approximately 85 miles
south southeast of the City of San Mateo.

o The standard HAZUS-MH 100- and 500-year probabilistic events

1.3.2 Dam Failure, Landslide, Sea Level Rise, Severe Weather, and Wildfire

Historical datasets were not adequate to model future losses for most of the hazards of concern. However,
areas and inventory susceptible to some of the hazards of concern were mapped by other means and exposure
was evaluated. A qualitative analysis was conducted for other hazards using the best available data and

professional judgment.
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1.3.3 Drought

The risk assessment methodologies used for this plan focus on damage to structures. The risk assessment for

drought was more limited and qualitative than the assessment for the other hazards of concern because
drought does not affect structures.

1.4 Sources of Data Used in HAZUS-MH Modeling
1.4.1 Building and Cost Data

Replacement cost values and detailed structure information derived from parcel and tax assessor data

provided by San Mateo County were loaded into HAZUS-MH. When available, an updated inventory was used
in place of the HAZUS-MH defaults for critical facilities and infrastructure.

Replacement cost is the cost to replace the entire structure with one of equal quality and utility. Replacement
cost is based on industry-standard cost-estimation models published in RS Means Square Foot Costs (RS Means,
2015). It is calculated using the RS Means square foot cost for a structure, which is based on the HAZUS-MH
occupancy class (multi-family residential or commercial retail trade), multiplied by the square footage of the
structure from the tax assessor data. The construction class and number of stories for single-family residential
also factor into determining the square foot costs.

1.4.2 HAZUS-MH Data Inputs

The following hazard datasets were used for the HAZUS-MH Level 2 analysis conducted for the risk assessment:

“*» Flood—The effective Digital Flood Insurance Rate Map (DFIRM) for the planning area was used to
delineate flood hazard areas and estimate potential losses from the 100-year and 10-year flood
events. Using the DFIRM floodplain boundaries and base flood elevation information, and the
County’s 5-foot digital elevation model (DEM) data, flood depth grids were generated and integrated
into the HAZUS-MH model.

«» Tsunami—Tsunami area data, provided by the Association of Bay Area Governments (ABAG), and the
County’s 5-foot DEM were used to develop depth grids that were integrated into the HAZUS-MH
model.

<+ Earthquake—Earthquake shake maps and probabilistic data prepared by the U.S. Geological Survey
(USGS) were used for the analysis of this hazard. A National Earthquake Hazard Reduction Program
(NEHRP) soils map from the California Department of Conservation and ABAG’s liquefaction

susceptibility data were also integrated into the HAZUS-MH model.

1.4.3 Other Local Hazard Data

Locally relevant information on hazards was gathered from a variety of sources. Frequency and severity

indicators include past events and the expert opinions of geologists, emergency management specialists, and
others. Data sources for specific hazards were as follows:
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<+ Dam Failure—Dam inundation area data for Bear Gulch, Emerald Lake, Felt Lake, Laurel Creek, Lower

Crystal Spring, Pilarcitos, Ricky Dam, San Andreas, and Searsville provided by the County.

< Landslide—USGS rainfall induced landslides data were provided by ABAG. Areas categorized as

“mostly a landslide area” were used in the exposure analysis.

<* Sea Level Rise—Sea level rise data were provided by ABAG and NOAA through the County of San

Mateo. The 6 feet above current Mean Higher High Water level of sea rise was used for the

exposure analysis.

(CAL FIRE).

1.4.4

Data Source Summary

«» Severe Storm—No GIS format severe storm area datasets were identified for San Mateo County.

< Wildfire—Fire severity data was acquired from California Department of Forestry and Fire Protection

Table 1-1 summarizes the data sources used for the risk assessment for this project.

TABLE 1-1. HAZUS-MH MODEL DATA DOCUMENTATION

Property parcel data

Building information such as area,
occupancy, date of construction, and

stories

Building replacement cost

Population data
Flood hazard data
Tsunami
Earthquake shake maps

Liquefaction susceptibility
NEHRP Soils

Dam inundation areas
Landslide
Seal Level Rise
Wildfire
Digital Elevation Model

EOCs, police stations, airports, bus

facilities, port facilities,

communications facilities, electric

power facilities

San Mateo County
San Mateo County

RS Means

HAZUS-MH
FEMA
ABAG (State of California)

USGS Earthquake Hazards
Program website

ABAG (USGS)

California Department of
Conservation

San Mateo County
ABAG (USGS)
ABAG (NOAA)

CAL FIRE
San Mateo County

2015
2016

2015

2010
2015
2009
2012

2006
2008

Unknown
1997
2012
2008
2006

Critical Facilities and Assets

FEMA Hazus-MH version
2.2 Default Critical
Facilities Data

2015

Digital (GIS) format
Digital (tabular) format

Paper format. Updated RS
Means values

Digital (GIS and tabular) format
Digital (GIS) format
Digital (GIS) format
Digital (GIS) format

Digital (GIS) format

Digital (GIS) format
Digital (GIS) format
Digital (GIS) format
Digital (GIS) format
Digital (GIS) format

Digital (GIS) format
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TABLE 1-1. HAZUS-MH MODEL DATA DOCUMENTATION

Landmarks (includes fire stations, San Mateo County 2015 Digital (GIS) format
medical care facilities, police stations,
schools, military facilities, ferry
facilities, public facilities, government
facilities)
San Mateo County critical facilities San Mateo County 2016 Digital (spreadsheet) format
information (includes fire stations,
schools, potable water facilities,
wastewater facilities)

Dams San Mateo County TBD Digital (GIS) format
Toxic Release Inventory facilities Environmental Protection 2016 Digital (GIS) format
(includes hazardous material facilities) Agency (EPA)

State and local bridges (includes California Department of 2015 Digital (GIS) format

highway bridges, light rail bridges, rail = Transportation (Caltrans)
bridges)

BART stations San Mateo County 2015 Digital (GIS) format

Rail stations California Department of 2013 Digital (GIS) format
Transportation (Caltrans)

San Mateo County GIS data (includes ArcGIS Online 2016 Digital (GIS) format

electric power facilities, potable water
facilities, wastewater facilities)

Critical facilities information provided Colma, San Carlos, 2016 Digital (spreadsheet) format
by Colma, San Carlos, and Redwood Redwood City
City

1.5 Limitations

Loss estimates, exposure assessments, and hazard-specific vulnerability evaluations rely on the best available
data and methodologies. Uncertainties are inherent in any loss estimation methodology and arise in part from
incomplete scientific knowledge concerning natural hazards and their effects on the built environment.
Uncertainties also result from the following:

<» Approximations and simplifications necessary to conduct a study

< Incomplete or outdated inventory, demographic or economic parameter data

< The unique nature, geographic extent, and severity of each hazard

“» Mitigation measures already employed

“» The amount of advance notice residents have to prepare for a specific hazard event.

«» Specific to sea level rise, there currently exists no standardized model for assessing sea level rise
impacts. Different models will provide different results. Additionally, most sea level rise models do
not take into account factors such as storm surge and tides. Future sea level rise models may include
these additional factors, however, such modelling exceeds the purpose and scope as well as

modeling capabilities of this plan.
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These factors can affect loss estimates by a factor of two or more. Therefore, potential exposure and loss
estimates are approximate and should be used only to understand relative risk. Over the long term, San Mateo
County will collect additional data to assist in estimating potential losses associated with other hazards.
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Chapter 2.
Climate Change

2.1

California Senate Bill No. 379

Senate Bill 379, enacted October 8, 2015, requires that local hazard mitigation plans adopted on or after

January 1, 2017, consider advice provided in the Office of Planning and Research’s General Plan Guidelines and

include all of the following:

A vulnerability assessment that identifies the risks that climate change poses to the local jurisdiction
and the geographic areas at risk from climate change impacts, including but not limited to flood and
fire hazards. Information available from federal, state, regional, and local agencies should be used in
development of this assessment, including:

The Internet-based Cal-Adapt tool.

The most recent version of the California Adaptation Planning Guide.

Local agencies on the types of assets, resources, and populations that will be sensitive to various
climate change exposures.

Local agencies on their current ability to deal with the impacts of climate change.

Historical data on natural events and hazards, including locally prepared maps of areas subject to
previous risk, areas that are vulnerable, and sites that have been repeatedly damaged.

Existing and planned development in identified at-risk areas, including structures, roads, utilities, and
essential public facilities.

Federal, state, regional, and local agencies with responsibility for the protection of public health and
safety and the environment, including special districts and local offices of emergency services.

A set of adaptation and resilience goals, policies, and objectives based on the available information.
A set of feasible implementation measures designed to carry out the goals, policies, and objectives
including, but not limited to, all of the following:

Feasible methods to avoid or minimize climate change impacts associated with new uses of land.
The location, when feasible, of new essential public facilities outside of at-risk areas, including, but
not limited to, hospitals and health care facilities, emergency shelters, emergency command centers,
and emergency communications facilities, or identifying construction methods or other methods to
minimize damage if these facilities are located in at-risk areas.

The designation of adequate and feasible infrastructure located in an at-risk area.

Guidelines for working cooperatively with relevant local, regional, state, and federal agencies.

The identification of natural infrastructure that may be used in adaptation projects, where feasible.
Where feasible, the plan should use existing natural features and ecosystem processes, or
restoration of natural features and ecosystem processes, in developing alternatives for

consideration.
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At the time this hazard mitigation plan was drafted, guidelines and resources are still being developed to assist
local governments in meeting the intent of Senate Bill No. 379. The information in the following chapter
addresses the issues presented and the intent of the requirements using the best available information at the
time this plan was developed.

2.2 Whatis Climate Change?

Climate — consisting of patterns of temperature, precipitation, humidity, wind and seasons — plays a
fundamental role in shaping natural ecosystems and the human economies and cultures that depend on them.
“Climate change” refers to changes over a long period of time. Worldwide, average temperatures have
increased 1.49F since 1880 (NASA 2015). Although this increase may seem small, it can lead to large changes
in climate and weather.

The warming trend and its related impacts are caused by increasing concentrations of carbon dioxide and other
greenhouse gases in the earth’s atmosphere. Greenhouse gases are gases that trap heat in the atmosphere,
resulting in a warming effect. Carbon dioxide is the most commonly known greenhouse gas; however,
methane, nitrous oxide and fluorinated gases also contribute to warming. Emissions of these gases come from
a variety of sources, such as the combustion of fossil fuels, agricultural production, changes in land use, and
volcanic eruptions. According to the U.S. Environmental Protection Agency (EPA), carbon dioxide
concentrations measured about 280 parts per million (ppm) before the industrial era began in the late 1700s
and have risen 43 percent since then, reaching 399 ppm in 2014 (see Figure 2-1). Furthermore, scientists are
able to place this rise in carbon dioxide in a longer historical context by measuring carbon dioxide in ice cores.
According to these records, carbon dioxide concentrations in the atmosphere are the highest that they have
been in 650,000 years (NASA 2016). According to NASA, this trend is of particular significance “because most
of it is very likely human-induced and [it is] proceeding at a rate that is unprecedented in the past 1,300 years”
(NASA 2016). There is broad scientific consensus (97 percent of scientists) that climate-warming trends are
very likely the result of human activities (NASA 2016). Unless emissions of greenhouse gases are substantially
reduced, this warming trend and its associated impacts are expected to continue.
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for specific information.

For more information, visit U.5. EPA's "Climate Change Indicators in the United States™ at www.epa.gov/climatechange/indicators.

FIGURE 2-1. GLOBAL CARBON DIOXIDE CONCENTRATIONS OVER TIME

Climate change will affect the people, property, economy, and ecosystems of San Mateo County in a variety of
ways. Climate change impacts are most frequently associated with negative consequences, such as increased
vulnerability to flood or increased heat-related illnesses and public health concerns; however, other changes
may present opportunities. The most important effect for development of this plan is that climate change will
have a measurable impact on the occurrence and severity of natural hazards.

2.3 How Climate Change Affects Hazard Mitigation

An essential aspect of hazard mitigation is predicting the likelihood of hazard events in a planning area.
Typically, predictions are based on statistical projections from records of past events. This approach assumes
that the likelihood of hazard events remains essentially unchanged over time. Thus, averages based on the past
frequencies of, for example, floods are used to estimate future frequencies: if a river has flooded an average
of once every 5 years for the past 100 years, then it can be expected to continue to flood an average of once
every 5 years.

The assumption that future behavior will be equivalent to past behavior for hazards that are affected by climate
conditions is not valid if climate conditions are changing. As flooding is generally associated with the frequency
and quantity of precipitation, for example, the frequency of flooding will not remain constant if broad
precipitation patterns change over time. Specifically, as hydrology changes, storms currently considered to be
a 1-percent-annual-chance event (100-year flood) might strike more often, leaving many communities at
greater risk. The risks of, landslide, severe storms, extreme heat, and wildfire are all affected by climate
patterns as well. For this reason, an understanding of climate change is pertinent to efforts to mitigate natural
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hazards. Information about how climate patterns are changing provides insight on the reliability of future
hazard projections used in mitigation analysis. This chapter summarizes current understandings about climate
change to provide a context for the recommendation and implementation of hazard mitigation measures.

2.4 Current Indications of Climate Change

The major scientific agencies of the United States and the world — including the National Aeronautics and
Space Administration (NASA), the National Oceanic and Atmospheric Administration (NOAA) and the
Intergovernmental Panel on Climate Change (IPCC) — agree that climate change is occurring. Multiple
temperature records from all over the world have shown a warming trend, and IPCC has stated that the
warming of the climate system is unequivocal (IPCC 2014). Of the 10 warmest years in the 134-year record, all
but one (1998) occurred since 2000, and 2015 was the warmest year on record (NASA 2016). Worldwide,
average temperatures have increased 1.42F since 1880 (NASA 2016).

Rising global temperatures have been accompanied by other changes in weather and climate. Many places
have experienced changes in rainfall resulting in more intense rain, as well as more frequent and severe heat
waves (IPCC 2014). The planet’s oceans and glaciers have also experienced changes: oceans are warming and
becoming more acidic, ice caps are melting, and sea levels are rising (NASA 2016). Global sea level has risen
approximately 6.7 inches, on average, in the last 100 years (NASA 2016). This rise has already put some coastal
homes, beaches, roads, bridges, and wildlife at risk (USGCRP 2009).

NASA currently maintains information on the vital signs of the planet. At the time this plan was developed, the
following trends and status of these signs are as follows (NASA 2016):

“» Carbon Dioxide—Increasing trend, currently at 403.28 parts per million

“» Global Temperature—Increasing trend,, increase of 1.4 degrees Fahrenheit since 1880
“* Arctic Ice Minimum—Decreasing trend, 13.4 percent per decade

< Land Ice—Decreasing trend, 287.0 billion metric tons per year

<* Sea Level—Increasing trend, 3.4 millimeters (mm) per year.

2.5 Projected Future Impacts

The Third National Climate Assessment Report for the United States indicates that impacts from climate change
will continue through the 21st century and beyond. Not all changes are understood at this time and the impacts
of those changes will depend on global emissions of greenhouse gases and sensitivity in human and natural
systems. Still, the following impacts are expected in the United States (NASA 2016):

< Temperatures will continue to rise

«» Growing seasons will lengthen

“* Precipitation patterns will change

“» Droughts and heat waves will increase

«* Hurricanes will become stronger and more intense
< Sea level will rise 1 to 4 feet by 2100
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«» The Arctic may become ice free.
The California Climate Adaptation Planning Guide outlines the following climate change impact concerns for
Bay Area Communities (Cal EMA et al. 2012):

“ Increased temperature

% Reduced precipitation

“ Sea level rise — coastal inundation and erosion
«* Public health — heat and air pollution

«» Reduced agricultural productivity

< Inland flooding

“* Reduced tourism.

Cal-Adapt, a publicly available resource that offers information on how climate change might affect local
communities, provides visualization tools that present the most current data available whenever possible.
While best available data are used, it is important to remember that climate change projections involve
inherent uncertainty. This uncertainty is largely derived from the fact that climate projections depend on future
greenhouse gas emission scenarios and that different climate change models result in differing outcomes or
impacts. Generally, the uncertainty in greenhouse gas emissions is addressed by the presentation of differing
climate pathways: low or high emissions scenarios. In low emission scenarios, greenhouse gas emissions are
reduced substantially from current levels. In high emissions scenarios, greenhouse gas emissions generally
increase or continue at current levels. Uncertainty in outcomes is generally addressed by averaging a variety
of model outcomes. Despite this uncertainty, climate change projections present valuable information to help
guide decision-making for possible future conditions. Information presented by Cal-Adapt for San Mateo’s local

climate snapshot is as follows:

2.5.1 Precipitation

According to Cal-Adapt, precipitation projections for California remain uncertain. Models show differing
impacts, from slightly wetter winters to slightly drier winters, with the potential for a 10 to 20 percent decrease
in total annual precipitation (Cal-Adapt 2016). Changes in precipitation patterns coupled with warmer
temperatures may lead to significant changes in hydrology. In the high emission scenario, more precipitation
may fall as rain rather than snow and this snow may melt earlier in the season, thus altering the timing of
changes in stream flow and flood events (Cal-Adapt 2016).

2.5.2 Temperature

The historical average (1961-1990) temperature in San Mateo County is 56.42F. The average temperature in
the County is expected to increase above this baseline by 3.29F in the low emissions scenario and 5.42F in the
high emissions scenario by 2090 (Figure 2-2).
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FIGURE 2-2. OBSERVED AND PROJECTED AVERAGE TEMPERATURES IN SAN MATEO COUNTY

253 Snow Pack

While there are no snow water equivalency measurements for San Mateo County, Cal-Adapt indicates that
some parts of California should expect snow pack levels to be reduced by up to 25 inches from the baseline
(1961-1990) by 2090.

254 Sea Level Rise

As sea levels rise, more areas will be vulnerable to a 1 percent annual chance or 100 year flood event. In San
Mateo County, it is estimated that the land area vulnerable may increase by 22 percent in the Bay Area and by
19 percent on the coast if 55.12 inches (140 centimeters or 4.59 feet) of sea level rise occurs (Figure 2-3).

24000aC
100008

BI00 T

o T

Coastine Eny Ares

Il Current area at risk
Area at risk with s2a level rise

FIGURE 2-3. LAND VULNERABLE TO A 100-YEAR FLOOD EVENT IN SAN MATEO COUNTY
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2.5.5  Wildfire

Wildfire risk is expected to change in the coming decades. Under high emission scenarios, the fire risk in San
Mateo County may increase by 1.14 times the current risk by 2085, while the risk may be 0.98 the current risk

in low emission scenarios (Figure 2-4).

Fire Risk Relative to 2010 Levels
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FIGURE 2-4. PROJECTED CHANGED IN FIRE RISK IN SAN MATEO COUNTY

2.6 Responses to Climate Change

Communities and governments worldwide are working to address, evaluate, and prepare for climate changes
that are likely to affect communities in coming decades. Generally, climate change discussions encompass two
separate but inter-related considerations: mitigation and adaptation. The term “mitigation” can be confusing,
because its meaning changes across disciplines:

«» Mitigation in restoration ecology and related fields generally refers to policies, programs, or actions
that are intended to reduce or to offset the negative impacts of human activities on natural systems.
Generally, mitigation can be understood as avoiding, minimizing, rectifying, reducing or eliminating,
or compensating for known impacts (CEQ 1978).

«» Mitigation in climate change discussions is defined as “a human intervention to reduce the impact on
the climate system.” It includes strategies to reduce greenhouse gas sources and emissions and
enhance greenhouse gas sinks (EPA 2013c).

«» Mitigation in emergency management is typically defined as the effort to reduce loss of life and

property by lessening the impact of disasters (FEMA 2013).

Mitigation is used as defined by the climate change community in this chapter. Mitigation in the other chapters

of this plan is primarily used in an emergency management context.

Adaptation is defined by the IPCC as “the process of adjustment to actual or expected climate and its effects.
In human systems, adaptation seeks to moderate or avoid harm or exploit beneficial opportunities, In some
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natural systems, human intervention may facilitate adjustment to expected climate and its effects” (IPCC
2014).

Mitigation and adaptation are related, as the world’s ability to reduce greenhouse gas emissions will affect the
degree of adaptation that will be necessary. Some initiatives and actions can both reduce greenhouse gas
emissions and support adaptation to likely future conditions. According to a 2014 document compiled by the
Bay Area Climate and Energy Resilience Project, nine communities within San Mateo County have developed
greenhouse gas emission reduction goals, and at least seven communities had begun work to compile
information on or to develop adaptation strategies (BACERP 2014).

Societies across the world are facing the need to adapt to changing conditions associated with natural disasters
and climate change. Farmers are altering crops and agricultural methods to deal with changing rainfall and
rising temperature; architects and engineers are redesigning buildings; and planners are looking at managing
water supplies to deal with droughts or flooding.

Most ecosystems show a remarkable ability to adapt to change and to buffer surrounding areas from the
impacts of change. Forests can bind soils and hold large volumes of water during times of plenty, releasing it
through the year; floodplains can absorb vast volumes of water during peak flows; and coastal ecosystems can
hold out against storms, attenuating waves and reducing erosion. Other ecosystem services — such as food
provision, timber, materials, medicines, and recreation — can provide a buffer to societies in the face of
changing conditions.

Ecosystem-based adaptation is the use of biodiversity and ecosystem services as part of an overall strategy to
help people adapt to the adverse effects of climate change. It includes the sustainable management,
conservation, and restoration of specific ecosystems that provide key services.

2.7 Climate Change Impacts on Hazards

The following sections provide information on how each hazard of concern identified for this planning process
may be altered by climate change and how these impacts may alter current exposure and vulnerability for the
people, property, critical facilities, and the environment in San Mateo County to these hazards. For detailed
hazard profiles and risk assessment information on each hazard, please see Chapters 3 through 11.

2.7.1 Dam Failure

Impacts to Hazard

On average, changes in California’s annual precipitation levels are not expected to be dramatic; however, small
changes may have significant impacts for water resource systems, including dams. Dams are designed partly
based on assumptions about a river’s flow behavior, expressed as hydrographs. Changes in weather patterns
can have significant effects on the hydrograph used for the design of a dam. If the hygrograph changes, it is
conceivable that the dam can lose some or all of its designed margin of safety, also known as freeboard. If
freeboard is reduced, dam operators may be forced to release increased volumes earlier in a storm cycle to
maintain the required margins of safety. Such early releases of increased volumes can increase the potential
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for flood downstream. According to the California Department of Water Resources (DWR), since the 1950s,
flood flows on many California rivers have been record setting. As a result, water infrastructure, such as dams,
have been forced to manage flows they were not designed to address (DWR 2007). The California Division of
Dam Safety (DODS) has indicated that climate change may result in the need for increased safety precautions
to address higher winter runoff, frequent fluctuations of water levels, and increased potential for
sedimentation and debris accumulation from changing erosion patterns and increases in wildfires.
Furthermore, DODS indicates that climate change “will impact the ability of dam operators to estimate extreme
flood events” (DWR 2008).

Dams are constructed with safety features known as “spillways.” Spillways are put in place on dams as a safety
measure in the event the reservoir fills too quickly. Spillway overflow events, often referred to as “design
failures,” result in increased discharges downstream and increased flooding potential. Although climate change
will not increase the probability of catastrophic dam failure, it may increase the probability of design failures.

Population

Population exposure and vulnerability to the dam failure hazard is unlikely to change as a result of climate
change.

Property

Property exposure and vulnerability to the dam failure hazard is unlikely to change as a result of climate change.

Critical Facilities

The exposure and vulnerability of critical facilities are unlikely to change as result of climate change. Dam
owners and operators may need to alter maintenance and operations to account for changes in the hydrograph
and increased sedimentation.

Environment

The exposure and vulnerability of the environment to dam failure is unlikely to change as a result of climate
change. Ecosystem services may be used to mitigate some of the factors that may increase the aforementioned
risk of design failures, such as increasing the natural water storage capacity in watersheds above dams.

2.7.2 Drought

Impacts to Hazard

The long-term effects of climate change on regional water resources are unknown, but global water resources
are already experiencing the following stresses without climate change:

“*» Growing populations

< Increased competition for available water
<» Poor water quality

“ Environmental claims

“» Uncertain reserved water rights
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7

<+ Groundwater overdraft

«» Aging urban water infrastructure,

With a warmer climate, droughts could become more frequent, more severe, and longer-lasting. According to
the National Climate Assessment, “higher surface temperatures brought about by global warming increase the
potential for drought. Evaporation and the higher rate at which plants lose moisture through their leaves both
increase with temperature. Unless higher evapotranspiration rates are matched by increases in precipitation,
environments will tend to dry, promoting drought conditions (Globalchange.gov 2014). The potential impacts
and likelihood of drought are uncertain because expected changes in precipitation patterns are still uncertain.
That being said, DWR has already noted the impact of climate change on statewide water resources by charting
changes in snowpack, sea level, and river flow. As temperatures rise and more precipitation comes in the form
of rain instead of snow, these changes will likely continue or grow even more significant. DWR estimates that
the Sierra Nevada snowpack, which supplies water for San Mateo County and other parts of the state, will
experience a 48-65 percent loss by the end of the century, based off historic April 1% averages (CA DWR 2016).
Increasing temperatures may also increase net evaporation from reservoirs from between 15 and 37 percent
(CA DWR 2013).

By addressing current stresses on water supplies and by building a flexible, robust program, the County will be
able to more adeptly respond to changing conditions and to survive dry years.

Population

Population exposure and vulnerability to drought is unlikely to increase as a result of climate change. While
greater numbers of people may need to engage in behavior change, such as water saving efforts, significant
life or health impacts are unlikely.

Property

Property exposure and vulnerability may increase as a result of increased drought resulting from climate
change, although this would most likely occur in non-structural property such as crops and landscaping. It is
unlikely that structure exposure and vulnerability would increase as a direct result of drought, although
secondary impacts of drought, such as wildfire, may increase and threaten structures.

Critical Facilities

Critical facility exposure and vulnerability is unlikely to increase as a result of increased drought resulting from
climate change; however, critical facility operators may need to alter standard management practices and
actively manage resources, particularly in water-related service sectors.

Environment

The vulnerability of the environment may increase as a result of increased drought resulting from climate
change. Prolonged or more frequent drought resulting from climate change may further stress the ecosystems
in the region, which include many special status species (Cal EMA et al. 2012).
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2.8 Earthquake

Impacts to Hazard

The impacts of global climate change on earthquake probability are unknown. Some scientists say that melting
glaciers could induce tectonic activity. As ice melts and water runs off, tremendous amounts of weight are
shifted on the earth’s crust. As newly freed crust returns to its original, pre-glacier shape, it could cause seismic
plates to slip and stimulate volcanic activity, according to research into prehistoric earthquakes and volcanic
activity. NASA and U.S. Geological Survey (USGS) scientists found that retreating glaciers in southern Alaska
may be opening the way for future earthquakes (NASA, 2004).

Secondary impacts of earthquakes could be magnified by climate change. Soils saturated by repetitive storms
or heavy precipitation could experience liquefaction or an increased propensity for slides during seismic activity
caused by the increased saturation. Dams storing increased volumes of water as a result of changes in the
hydrograph could fail during seismic events.

Population, Property, Critical Facilities, and the Environment

Increases in exposure and vulnerability of the local resources are not able to be determined because impacts
on the earthquake hazard are not well understood.

2.9 Flood

Impacts to Hazard

Global climate change could trigger an increase in flood activity in two ways: flooding associated with sea level
rise, and atmospheric changes that alter the frequency, duration, and intensity of storms that cause flooding.

Changes in Hydrology

Use of historical hydrologic data has long been the standard of practice for designing and operating water
supply and flood protection projects. For example, historical data are used for flood forecasting models and to
forecast snowmelt runoff for water supply. This method of forecasting assumes that the climate of the future
will be similar to that of the period of historical record. However, the hydrologic record cannot be used to
predict changes in the frequency and severity of extreme climate events such as floods. Going forward, models
must be calibrated or statistical relations developed more frequently, new forecast-based tools must be
developed, and a standard of practice that explicitly considers climate change must be adopted. Climate
change is already altering water resources, and resource managers have observed the following:

< Historical hydrologic patterns can no longer be solely relied on to forecast the water future.

“* Precipitation and runoff patterns are changing, increasing the uncertainty for water supply and
quality, flood management, and ecosystem functions.

«» Extreme climatic events will become more frequent, necessitating improvement in flood protection,

drought preparedness, and emergency response.
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The amount of snow is critical for water supply and environmental needs, but so is the timing of snowmelt
runoff into rivers and streams. Rising snowlines caused by climate change will allow more mountain areas, such
as the Sierra Nevada watersheds, to contribute to peak storm runoff. (See the Drought section for how
snowpack changes are affecting water supply.) High frequency flood events (such as 10-year floods) in
particular will likely increase with a changing climate. Along with reductions in the amount of the snowpack
and accelerated snowmelt, scientists project greater storm intensity, resulting in more direct runoff and
flooding. Changes in watershed vegetation and soil moisture conditions will likewise change runoff and
recharge patterns. As stream flows and velocities change, erosion patterns will also change, altering channel
shapes and depths, possibly increasing sedimentation behind dams, and affecting habitat and water quality.
With potential increases in the frequency and intensity of wildfires caused by climate change, there is potential
for more floods after a fire, which increase sediment loads and water quality impacts.

As hydrology changes, what is currently considered a 1-percent-annual-chance (100-year flood) may strike
more often, leaving many communities at greater risk. Planners will need to factor a new level of safety into
the design, operation, and regulation of flood protection facilities such as dams, bypass channels, and levees,
as well as the design of local sewers and storm drains.

Sea Level Rise

There is evidence that the global sea is rising at an increased rate and will continue rising over the next century.
The two major causes of sea level rise are thermal expansion caused by the warming of the oceans and the loss
of land-based ice (glaciers and polar ice caps) through increased melting. Thermal expansion can account for
50 percent of sea level rise and is a result of warming atmospheric temperatures and subsequent warming of
ocean waters, causing the expansion. Since 1900, records and research have shown that the sea level has been
steadily rising at a rate of 0.04 to 0.1 inch per year (NOAA 2013). Although that rise may seem like a small
amount, such increases add up over time. In fact, water levels in San Francisco Bay have risen 7 inches in the
past century. Significant enough sea level rise could affect up to 330 square miles of low-lying land around the
San Francisco Bay area (including but not limited to San Mateo County). Additionally, sea level rise will also
increase the risk of erosion and the adverse impacts of storm surge and high waves (DWR 2013).

There are two types of sea level: global and relative. Global sea level rise refers to the increase currently
observed in the average global sea level trend (primarily attributed to changes in ocean volume caused by ice
melt and thermal expansion). The melting of glaciers and continental ice masses can contribute significant
amounts of freshwater input to the earth’s oceans. In addition, a steady increase in global atmospheric
temperature creates an expansion of salt water molecules, increasing ocean volume.

Local sea level refers to the height of the water as measuring along the coast relative to a specific point on
land. Water level measurements at tide stations are referenced to stable vertical points on the land and a
known relationship is established. Measurements at any given tide station include both global sea level rise
and vertical land motion (subsidence, glacial rebound, or large-scale tectonic motion). The heights of both the
land and water are changing; therefore, the land-water interface can vary spatially and temporally and must
be defined over time. Relative sea level trends reflect changes in local sea level over time and are typically the
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most critical sea level trend for many coastal applications (coastal mapping, marine boundary delineation,
coastal zone management, coastal engineering, and sustainable habitat restoration) (NOAA 2013).

Short-term variations in the sea level typically occur on a daily basis and include waves, tides, or specific flood
events. Long-term variations in the sea level occur over various time scales, from monthly to yearly, and may
be repeatable cycles, gradual trends, or intermittent differences. Seasonal weather patterns (changes in the
Earth’s declination), changes in coastal and ocean circulation, anthropogenic influences, vertical land motion,
and other factors may influence changes in the sea level over time. When sea level trends are estimated, a
minimum of 30 years of data are used to account for long-term sea level variations and reduce errors in
computing sea level trends based on the monthly mean sea level (NOAA 2013).

Sea Level Rise Exposure Estimates

The NOAA Coastal Services Center has developed a dataset to show potential sea level rise inundation ranging
from 1 to 6 feet above current levels. The purpose of these data is to provide a preliminary look at sea level
rise and coastal flooding impacts. According to NOAA, the data illustrate the scale of potential flooding, not the
exact location, and do not account for erosion, subsidence, or future construction. Water levels are shown as
they would appear during the highest high tides, excluding wind driven tides (NOAA 2015).

An exposure analysis was performed using the 6-foot sea level rise data to estimate the potential impacts to
resources within the planning area. It is important to note that this assessment assumes that these impacts
occur in present-day San Mateo County, rather than gradually over years or decades. Figure 2-5 provides the
inundation area for the six foot sea level rise analysis. Alternate models for sea level rise are readily available
for public viewing. These alternate models are provided for informational purposes only and do not
supersede the analysis conducted on the selected best available data for this plan. These alternate models
may be viewed at the following websites:

¢ Our Coast, Our Future - http://data.prbo.org/apps/ocof/
% NOAA! - https://coast.noaa.gov/slr/

! The NOAA interactive map uses is a similar dataset to that analyzed in this plan’s assessment. The interactive map
expands the dataset to denote low-lying areas.
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Sea Level Rise Hazard
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FIGURE 2-5. SAN MATEO COUNTY 6 FOOT SEA LEVEL RISE INUNDATION AREAS?

2 Figure 2-5 provides a regional overview of sea-level rise. Jurisdiction-specific sea level rise maps are available,

where applicable, in the jurisdictional annexes located in Volume II.

22
SECTION 2 - Chapter 2 | '“:
Climate Change




San Mateo County Hazard Mitigation Plan

Population

All populations currently residing in sea level rise inundation areas would be exposed to the sea level rise
hazard. It is unlikely that exposure would result in death or injury because sea level rise is expected to occur
gradually over years and decades; however, residents in these areas would need to relocate. Table 2-1 shows
the estimated population for each jurisdiction currently residing in potential sea level rise inundation areas.

TABLE 2-1. POPULATION WITHIN 6 FOOT SEA LEVEL RISE INUNDATION AREAS

| PopulationExposede % of Total Population

Atherton 0 0.0%
Belmont 1,902 7.1%
Brisbane 0 0.0%
Burlingame 846 2.8%
Colma 0 0.0%
Daly City 0 0.0%
East Palo Alto 11,725 40.2%
Foster City 32,390 100.0%
Half Moon Bay 0 0.0%
Hillsborough 0 0.0%
Menlo Park 1,964 5.9%
Millbrae 739 3.2%
Pacifica 20 0.0%
Portola Valley 0 0.0%
Redwood City 24,167 29.5%
San Bruno 1,603 3.6%
San Carlos 534 1.8%
San Mateo 39,899 39.3%
South San Francisco 28 0.0%
Woodside 0 0.0%
Unincorporated 103 0.2%
Total 115,904 15.4%

a. The population exposed is established by the percent of total residential buildings that are exposed multiplied by the
estimated 2015 population.

Property

All property located within the sea level rise inundation areas would be exposed to the hazard; however,

gradual sea level rise may allow for a managed retreat from areas likely to be inundated. In addition to

properties located within the inundation area, properties at the edge of the inundation area may be exposed

to storm surge or other coastal hazards. Table 2-2 summarizes the value of planning area buildings in the

inundation area.

More than 16 percent of the total replacement value of the planning area is exposed to sea level rise. Table 2-
3 lists the structure type of buildings in the inundation areas. Residential properties make up 93 percent of this
exposure. The current distribution of land uses in sea level rise inundation areas is shown in Table 2-4.
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TABLE 2-2. VALUE OF STRUCTURES WITHIN 6 FOOT SEA LEVEL RISE INUNDATION AREAS

Value Exposed % of Total
Building Replacement Valuea
) ) S0

Atherton 0.0%
Belmont $395,204,419 $329,674,930 $724,879,349 7.0%
Brisbane $17,328,240 $17,328,240 $34,656,480 0.8%
Burlingame $2,714,669,560 $2,566,247,168 $5,280,916,728 24.7%
Colma S0 S0 S0 0.0%
Daly City S0 S0 SO 0.0%
East Palo Alto $1,043,061,421 $881,113,700 $1,924,175,121 32.8%
Foster City $4,843,529,380 $3,342,664,716 $8,186,194,096 99.6%
Half Moon Bay S0 S0 S0 0.0%
Hillsborough SO SO S0 0.0%
Menlo Park $1,195,475,133 $1,280,368,711 $2,475,843,845 13.4%
Millbrae $271,002,459 $203,639,591 S474,642,050 4.9%
Pacifica $1,600,830 $800,415 $2,401,245 0.0%
Portola Valley SO SO SO 0.0%
Redwood City $7,477,738,926 $6,801,246,307 $14,278,985,232 39.6%
San Bruno $271,833,972 $224,496,562 $496,330,534 2.9%
San Carlos $1,622,747,334 $1,813,902,740 $3,436,650,074 17.0%
San Mateo $7,101,978,923 $5,479,532,674 $12,581,511,596 29.0%
South San Francisco $1,704,503,151 $1,798,466,620 $3,502,969,771 10.9%
Woodside SO SO S0 0.0%
Unincorporated $210,449,394 $233,675,248 $444,124,642 1.4%
Total $28,869,789,115.81 $24,972,490,609.12 $53,842,279,725 16.8%

a. Percentages are based on the total replacement value for individual jurisdictions, not for the planning area as a whole. The

“total” percentage shown is based on the sum of replacement values for jurisdictions in this table.

Note: Values shown are accurate only for comparison among results in this plan.

TABLE 2-3. PRESENT LAND USE/STRUCTURE TYPE WITHIN 6 FOOT SEA LEVEL RISE INUNDATION AREAS

M
0 0 0

Number of Structures?

Agriculture
/ Forestry | Religion Total
0

Atherton 0 0 0 0

Belmont 528 14 3 0 1 0 0 546
Brisbane 0 1 0 0 0 0 0 1
Burlingame 220 237 52 0 0 0 1 510
Colma 0 0 0 0 0 0 0 0
Daly City 0 0 0 0 0 0 0 0
East Palo Alto 1,825 26 19 6 7 0 11 1,894
Foster City 8,750 117 22 0 8 0 7 8,904
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TABLE 2-3. PRESENT LAND USE/STRUCTURE TYPE WITHIN 6 FOOT SEA LEVEL RISE INUNDATION AREAS

Number of Structures?
Agriculture
Residential | Commercial / Forestry | Religion Total
0 0 0 0

Half Moon Bay 0 0 0 0

Hillsborough 0 0 0 0 0 0 0 0
Menlo Park 545 69 64 3 7 0 4 692
Millbrae 210 14 0 0 0 0 226
Pacifica 6 0 0 0 0 0 0 6
Portola Valley 0 0 0 0 0 0 0 0
Redwood City 5,609 437 86 1 1 2 3 6,139
San Bruno 437 13 1 0 0 0 1 452
San Carlos 180 174 121 0 0 0 1 476
San Mateo 10,560 278 46 0 8 2 11 10,905
South San 7 217 43 0 0 0 0 267
Francisco

Woodside 0 0 0 0 0 0 0
Unincorporated 29 19 10 0 0 0 0 58
Total 28,901 1,616 469 10 32 4 39 31,071

a. Structure type assigned to best fit HAZUS occupancy classes based on present use classifications provided by San Mateo
County assessor’s data. Where conflicting information was present in the available data, parcels were assumed to be
improved.

Future Land Use

While coastal communities will experience some degree of future exposure based on anticipated land use, the
majority of future impact will revolve around the bayside communities. Redwood City can expect to experience
the largest exposure in terms of acreage with over 18,000 acres exposed to a 6 ft. sea level rise.

Table 2-4 provides a detailed analysis of future land use exposure to sea level rise.

Critical Facilities

Table 2-5 shows the critical facilities located in the sea level rise inundation areas. All facilities located in these
areas are exposed and potentially vulnerable to impacts from sea level rise. 296 of the planning area’s critical
facilities (25 percent) are in the inundation areas. In addition, the following major roads may be at least partially
inundated as a result of sea level rise:

% State Highway 1
% State Highway 92
«» US Highway 101
<+ State Highway 82
% State Highway 109
% Interstate 380

25
@ SECTION 2 - Chapter 2
Climate Change




San Mateo County Hazard Mitigation Plan

«» State Highway 84
<+ State Highway 114

Environment
The exposure and vulnerability of the environment may increase as a result of climate change impacts on the
flood hazard. Changes in the timing and frequency of flood events may have broader ecosystem impacts that

alter the ability of already stressed species to survive.
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TABLE 2-4. FUTURE LAND USE IN THE 6 FOOT SEA LEVEL RISE INUNDATION AREA.
Agriculture/ Resource Water/Other

Area Area % of Area Area Area Area % of
(Acres) % of Total (Acres) Total (Acres) % of Total (Acres) % of Total (Acres) % of Total (Acres) Total

ATHERTON 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
BELMONT 0.0 0.00% 4.1 1.73% 1.2 0.51% 30.5 12.81% 45.8 19.24% 57.3 24.07%
BRISBANE 0.0 0.00% 12.2 0.11% 0.0 0.00% 0.0 0.00% 0.0 0.00% 10,928.9  99.52%

BURLINGAME 0.0 0.00% 186.5 11.70% 0.0 0.00% 0.0 0.00% 281.7 17.67% 1,021.4 64.07%
COLMA 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00%
DALY CITY 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00% 10.4 27.25%
EAST PALO ALTO 0.7 0.08% 33 0.40% 0.1 0.02% 101.4 12.28% 0.0 0.00% 124.7 15.10%
FOSTER CITY 0.0 0.00% 432.8 3.42% 87.6 0.69% 54.8 0.43% 13.1 0.10% 10,233.6  80.83%
HALF MOON BAY 0.0 0.00% 6.7 10.99% 0.0 0.00% 0.0 0.00% 0.0 0.00% 22.4 36.77%
HILLSBOROUGH 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00%
MENLO PARK 1,914.3 24.22% 2.8 0.03% 433 0.55% 537.2 6.80% 0.0 0.00% 5,011.9 63.41%
MILLBRAE 0.0 0.00% 14.6 6.28% 0.0 0.00% 241 10.38% 0.6 0.25% 104.0 44.86%
PACIFICA 0.0 0.00% 4.6 3.36% 0.1 0.07% 0.0 0.00% 0.0 0.00% 124.4 90.60%
PORTOLA VALLEY 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00%
REDWOOD CITY 0.0 0.00% 470.3 2.60% 70.0 0.39% 530.7 2.94% 63.0 0.35% 12,466.0 69.03%
SAN BRUNO 0.0 0.00% 4.0 3.94% 1.0 0.95% 29.2 28.46% 0.0 0.00% 5.5 5.33%
SAN CARLOS 0.0 0.00% 42.0 8.34% 9.4 1.87% 229.0 45.44% 0.0 0.00% 183.1 36.34%

SAN MATEO 0.0 0.00% 379.8 7.26% 205.1 3.92% 9.8 0.19% 77.1 1.47% 2,316.6 44.25%

SOUTH SAN 0.0 0.00% 253.1 1.83% 0.0 0.00% 376.7 2.72% 1.1 0.01% 13,154.5  95.04%
FRANCISCO

WOODSIDE 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00%

UNINCORPORATED 54.8 0.33% 12.7 0.08% 0.0 0.00% 27.6 0.16% 0.0 0.00% 16,184.1  96.57%
Total 1,969.7 2.21% 1,829.6 2.05% 417.8 0.47% 1,951.1 2.19% 482.3 0.54% 71,723.5 80.42%
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Jurisdiction
ATHERTON

BELMONT
BRISBANE
BURLINGAME
COLMA
DALY CITY
EAST PALO ALTO
FOSTER CITY
HALF MOON BAY
HILLSBOROUGH
MENLO PARK
MILLBRAE
PACIFICA
PORTOLA VALLEY
REDWOOD CITY
SAN BRUNO
SAN CARLOS
SAN MATEO

SOUTH SAN FRANCISCO

WOODSIDE
UNINCORPORATED
Total

Parks/ Open Space

0.0

22.5
41.0
75.4
0.0
27.8
254.5
285.1
31.8
0.0
272.6
50.4
3.7
0.0
3,707.9
3.5
4.0
581.7
51.9
0.0
465.5
5,879.0

0.00%
9.45%
0.37%
4.73%
0.00%
72.75%
30.80%
2.25%
52.24%
0.00%
3.45%
21.75%
2.69%
0.00%
20.53%
3.44%
0.80%
11.11%
0.37%
0.00%
2.78%
6.59%

Residential

% of Tota
0.0

76.6
0.0
29.3
0.0
0.0
341.4
1,553.9
0.0
0.0
122.0
38.2
4.5
0.0
751.6
59.4
36.3
1,665.4
3.3
0.0
13.8
4,695.7

% of Tota
0.0

0.00%
32.19%
0.00%
1.84%
0.00%
0.00%
41.32%
12.27%
0.00%
0.00%
1.54%
16.47%
3.28%
0.00%
4.16%
57.88%
7.21%
31.81%
0.02%
0.00%
0.08%
5.27%

Total

237.9
10,982.1
1,594.3
0.0
38.2
826.1
12,667.8
60.9
0.0
7,904.1
231.8
137.3
0.0
18,059.6
102.6
503.9
5,235.5
13,840.6
0.0
16,758.4
89,181.1
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TABLE 2-5. CRITICAL FACILITIES WITHIN 6 FOOT SEA LEVEL RISE INUNDATION AREAS

Medical and Emergency Hazardous Community
Health Services Services Materials Economic Facilities | Other Assets Total
0 0 0 0 0

Atherton 0 0 0
Belmont 0 0 0 1 4 1 0 0
Brisbane 0 0 0 0 0 0 0 0
Burlingame 0 1 0 4 3 5 0 1
Colma 0 0 0 0 0 0 0 0
Daly City 0 0 0 0 0 0 0 0
East Palo Alto 0 0 1 1 0 3 0 8
Foster City 0 2 1 1 10 2 2 10
Half Moon Bay 0 0 0 0 0 0 0 0
Hillsborough 0 0 0 0 0 0 0 0
Menlo Park 0 1 0 4 4 10 0 3
Millbrae 0 0 0 2 2 0 0 0
Pacifica 0 0 0 0 0 0 0 0
Portola Valley 0 0 0 0 0 0 0 0
Redwood City 1 5 6 35 16 9 4 6
San Bruno 0 0 0 1 0 0 1
San Carlos 0 0 1 10 0 0
San Mateo 0 2 1 13 23 1 0 8
South San Francisco 0 1 0 11 1 0
Woodside 0 0 0 0 0 0 0
Unincorporated 0 0 0 0 33 0 0 0
Total 1 12 10 73 111 45 7 37
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Landslide

Impacts to Hazard

Climate change may alter storm patterns, increasing the probability of more frequent, intense storms with
varying duration. Increase in global temperature is likely to affect the snowpack and its ability to hold and store
water. Warming temperatures also could increase the occurrence and duration of droughts, which would
increase the probability of wildfire, reducing the vegetation that helps to support steep slopes. All of these
factors would increase the probability for landslides.

Population and Property

Population and property exposure and vulnerability would be unlikely to increase as a result of climate change
impacts to the landslide hazard. Landslide events may occur more frequently, but the extent and location
should be contained within mapped hazard areas.

Critical Facilities

Critical facility exposure and vulnerability would be unlikely to increase as a result of climate change impacts
to the landslide hazard; however, critical facility owners and operators may experience more frequent
disruption to service provision as a result of landslide hazards. For example, transportation systems may
experience more frequent delays if slides blocking these systems occur more frequently.

Environment

Exposure and vulnerability of the environment would be unlikely to increase as a result of climate change, but
more frequent slides in riverine systems may impair water quality and have negative impacts on already
stressed species.

29.2 Severe Weather

Impacts to Hazard

Climate change presents a challenge for risk management associated with severe weather. The frequency of
severe weather events has increased steadily over the last century. The number of weather-related disasters
during the 1990s was four times that of the 1950s and cost 14 times as much in economic losses. Historical
data show that the probability for severe weather events increases in a warmer climate.

This increase in average surface temperatures can also lead to more intense heat waves that can be
exacerbated in urbanized areas by what is known as urban heat island effect. The evidence suggests that heat
waves are already increasing, especially in western states. According to information on Cal-Adapt, extreme
heat days are likely to increase from a historical average for 4 days annually in San Mateo County. This increase
would be coupled with an increase in heat waves and warm nights.

Population and Property

Population and property exposure and vulnerability would be unlikely to increase as a direct result of climate
change impacts to the severe weather hazard. Severe weather events may occur more frequently and
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intensely, but exposure and vulnerability will remain the same. Secondary impacts, such as the extent of
localized flooding, may increase, thus affecting greater numbers of people and structures.

Critical Facilities

Critical facility exposure and vulnerability would be unlikely to increase as a result of climate change impacts
to the severe weather hazard; however, critical facility owners and operators may experience more frequent
disruption to service provision. For example, more frequent and intense storms may cause more frequent
disruptions in power service.

Environment

Exposure and vulnerability of the environment would be unlikely to increase as a result of climate change
impacts on the severe weather hazard; however, more frequent storms and heat events and more intense
rainfall may place additional stressors on already stressed systems.

2973 Tsunami

Impacts to Hazard

Impacts to the frequency of tsunami events resulting from climate change are unknown. Triggering events for
tsunamis such as earthquakes or landslides may increase, and therefore the frequency of tsunamis may
increase. Some researchers have also indicated that rapid sea level rise may stress faults, leading to underwater
landslides that trigger tsunamis (Geology 2013).

Even if the frequency of tsunami events does not increase, tsunami impacts may reach farther into
communities than previous events and modelling have indicated because of sea level rise.

Population, Property, and Critical Facility

Population, property, and critical facility exposure and vulnerability to the tsunami hazard may increase as a
result of climate change related sea level rise. As sea levels rise, tsunami impact areas may reach into parts of
the community that were previously believed to be outside of the tsunami risk area. This reach will depend on
the size of the tsunami, the local topography, and the extent of sea level rise.

Environment

Exposure and vulnerability of the environment to tsunamis may be impacted by the effects of climate change.
In particular, sea level rise could alter the shape of existing shoreline, putting different structures and
ecosystems closer to the shoreline and potential tsunami impacts. These assets would not have the same
protection to tsunamis due to a shorter time period to adapt. Additionally, ice crust melt could lead to a rise of
the earth’s crust, especially at higher latitudes, causing more submarine landslides and a greater vulnerability
to tsunamis.
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Wildfire

Impacts to Hazard

Wildfire is controlled by climate variability, local topography, and human intervention. Climate change has the
potential to affect multiple elements of the wildfire system: fire behavior, ignitions, fire management, and
vegetation fuels. Hot dry spells create the highest fire risk. Increased temperatures may intensify wildfire
danger by warming and drying out vegetation. Additionally, changes in climate patterns may affect the
distribution and perseverance of insect outbreaks that create dead trees (increase fuel). Forest susceptibility
to wildfires changes when climate alters fuel loads and fuel moisture. Climate change also may increase winds
that spread fires. Faster fires are harder to contain, and thus are more likely to expand into residential
neighborhoods.

Population, Property, and Critical Facilities

According to the Cal-Adapt projections provided earlier in this chapter, wildfire risk in San Mateo County is not
expected to increase dramatically. As a result, it is unlikely that exposure and vulnerability to the wildfire hazard
would increase significantly.

Environment

It is possible that the exposure and vulnerability of the environment will be affected by impacts on wildfire risk
from climate change. Natural fire regimes may change, resulting in more frequent or higher intensity burns.
These impacts may alter the composition of the ecosystems in and around the planning area.
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Chapter 3.
Dam Failure

3.1 Hazard Description

3.1.1 Causes of Dam Failure

Dam failures can be catastrophic to human life and property
downstream. Dam failures in the United States typically
occur in one of four primary ways:

*

«» Overtopping of the primary dam structure, which
accounts for 34 percent of all dam failures, can
occur due to inadequate spillway design,
settlement of the dam crest, blockage of
spillways, and other factors.

< Foundation defects due to differential settlement,
slides, slope instability, uplift pressures, and
foundation seepage can also cause dam failure.
These account for 30 percent of all dam failures.

«» Failure due to piping and seepage accounts for
20 percent of all failures. These are caused by
internal erosion due to piping and seepage,
erosion along hydraulic structures such as
spillways, erosion due to animal burrows, and
cracks in the dam structure.

< Failure due to problems with conduits and valves,

typically caused by the piping of embankment

material into conduits through joints or cracks,

constitutes 10 percent of all failures.

The remaining 6 percent of dam failures stem from other
miscellaneous causes. Many historical dam failures in the
United States have been secondary results of other
disasters—prominently earthquakes, landslides, extreme
massive snowmelt, malfunction,

storms, equipment

structural damage, foundation failures, and sabotage.

The most likely disaster-related causes of dam failure in San
Mateo County are earthquakes, excessive rainfall, and

DEFINITIONS

Dam—Any artificial barrier, together with
appurtenant works, that does or may impound or
divert water, and that either (a) is 25 feet or
more in height from the natural bed of the
stream or watercourse at the downstream toe of
the barrier (or from the lowest elevation of the
outside limit of the barrier if it is not across a
stream channel or watercourse) to the maximum
possible water storage elevation; or (b) has an
impounding capacity of 50 acre-feet or more
(CA Water Code, Division 3).

Dam Failure—An uncontrolled release of
impounded water due to structural deficiencies
in a dam.

Emergency Action Plan—A formal document
that identifies potential emergency conditions at
a dam and specifies actions to minimize
property damage and loss of life, including
actions the dam owner should take to alleviate
problems at a dam. This plan conveys
procedures and information to assist the dam
owner in issuing early warning and notification
messages regarding the emergency situation to
responsible downstream emergency
management authorities. The plan also includes
inundation maps to show emergency
management authorities critical areas for action
in case of an emergency (Federal Emergency
Management Agency [FEMA] 64).

High Hazard Dam—Dam where failure or mis-
operation will probably cause loss of human life
(FEMA 333).

Significant Hazard Dam—Dam where failure or
mis-operation would result in no probable loss of
human life but could cause economic loss,
environmental damage, or disruption of lifeline
facilities, or could lead to other concerns.
Significant hazard dams are often within rural or
agricultural areas but could be within areas of
significant population and infrastructure

(FEMA 333).
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landslides. Poor construction, lack of maintenance and repair, and deficient operational procedures are
preventable or correctable via a program of regular inspections. Terrorism and vandalism are serious concerns
for which all operators of public facilities must plan; these threats are under continuous review by public safety
agencies.

3.1.2 Regulatory Oversight

National Dam Safety Act

Potential for catastrophic flooding due to dam failures led to passage of the National Dam Safety Act (Public
Law 92-367). The National Dam Safety Program (NDSP) requires a periodic engineering analysis of the majority
of dams in the country; exceptions include (1) dams under jurisdiction of the Bureau of Reclamation, Tennessee
Valley Authority, or International Boundary and Water Commission; (2) dams constructed pursuant to licenses
issued under the Federal Power Act; and (3) dams which the Secretary of the Army determines do not pose
any threat to human life or property. The goal of this FEMA-monitored effort is to identify and mitigate the risk
of dam failure so as to protect lives and property of the public. The NDSP is a partnership among the states,
federal agencies, and other stakeholders that encourages individual and community responsibility for dam
safety. Under FEMA's leadership, state assistance funds have allowed all participating states to improve their
programs through increased inspections, emergency action planning, and purchases of needed equipment.
FEMA has also expanded existing and initiated new training programs. Grant assistance from FEMA provides
support for improvement of dam safety programs that regulate most of the dams in the United States (FEMA
2013).

California Division of Safety of Dams

California’s Division of Safety of Dams (a division of the Department of Water Resources [DWR]) monitors the
dam maintenance and safety at the state level. When a new dam is proposed, Division engineers and geologists
inspect the site and the subsurface. Upon submittal of an application, the Division reviews the plans and
specifications prepared by the owner to ensure that the dam is designed to meet minimum requirements and
that the design is appropriate for the known geologic conditions. After approval of the application, the Division
inspects all aspects of the construction to ensure that the work accords with the approved plans and
specifications. After construction, the Division inspects each dam annually to ensure performance as intended
and to identify developing problems. Roughly a third of these inspections include in-depth reviews of
instrumentation. Finally, the Division periodically reviews stability of dams and their major appurtenances in
light of improved design approaches, requirements, and new findings regarding earthquake hazards and
hydrologic estimates in California (DWR Website 2007).

U.S. Army Corps of Engineers Dam Safety Program

The U.S. Army Corps of Engineers (USACE) is responsible for safety inspections of some federal and non-federal
dams in the United States that meet size and storage limitations specified in the National Dam Safety Act.
USACE has inventoried dams; surveyed each state and federal agency’s capabilities, practices, and regulations
regarding design, construction, operation, and maintenance of dams; and developed guidelines for inspection
and evaluation of dam safety (USACE 1997). The USACE National Inventory of Dams (NID) provides the most
recent inspection dates for 24 of the San Mateo County dams. These are as follows:
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TABLE 3-1. SAN MATEO COUNTY DAM INSPECTION DATES

San Mateo County Dam

Bean Hollow #1
Bean Hollow #3
Bear Guich
Canada Road
Coastways
Crocker
Emerald Lake 1 Lower
Green Oaks #1
Johnston
Laurel Creek
Lower Crystal Springs
Lower Pond
Lake Lucerne
Marina Lagoon
Mud Pond
Notre Dame
Pilarcitos
Pomponio Ranch
Purisima
Rickey
San Andreas
Searsville
Spencer Lake
Upper Pond

April 24, 2012
April 24,2012
March 23, 2012
March 22, 2012
January 5, 2012
August 10, 2010
January 4. 2012
January 18, 2012
March 22, 2012
January 4, 2012
January 25, 2012
May 11, 2012
April 24,2012
January 4, 2012
June 24, 2011
January 25, 2012
January 25, 2012
January 8, 2012
March 22, 2012
January 25, 2012
January 25, 2012
July 13, 2012
March 22, 2012
May11, 2012

Federal Energy Regulatory Commission Dam Safety Program

The Federal Energy Regulatory Commission (FERC) has the largest dam safety program in the United States.
FERC cooperates with a large number of federal and state agencies to ensure and promote dam safety and,
more recently, homeland security. Approximately 3,036 dams that are part of regulated hydroelectric projects
are in the FERC program. Two-thirds of these dams are more than 50 years old. As dams age, concern about

their safety and integrity grows, and oversight and a regular inspection program are extremely important. FERC

staff inspects hydroelectric projects on an unscheduled basis to investigate the following:

“» Potential dam safety problems

“» Complaints about constructing and operating a project

<+ Safety concerns related to natural disasters

“* Issues concerning compliance with terms and conditions of a license.
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Every 5 years, an independent consulting engineer, approved by FERC, must inspect and evaluate projects with
dams higher than 32.8 feet, or with a total storage capacity of more than 2,000 acre-feet.

FERC staff monitor and evaluate seismic research in geographic areas such as California where concerns about
possible seismic activity are significant. This information is applied during investigations and structural analyses
of hydroelectric projects in these areas. FERC staff also evaluate effects of potential and actual large floods on
safety of dams. During and following floods, FERC staff visit dams and licensed projects, determine extent of
damage, if any, and direct any necessary studies or remedial measures the licensee must undertake. The FERC
publication Engineering Guidelines for the Evaluation of Hydropower Projects guides FERC engineering staff and
licensees in evaluating dam safety. The publication is frequently revised to reflect current information and
methodologies.

FERC requires licensees to prepare emergency action plans, and conducts training sessions on how to develop
and test these plans. The plans outline an early warning system pertaining to actual or potential sudden release
of water from a dam due to failure or accident. The plans include operational procedures that may be applied,
such as reducing reservoir levels and downstream flows, or notifying affected residents and agencies
responsible for emergency management. Updates and tests of these plans occur frequently to ensure that
everyone knows what to do in emergency situations (FERC 2005).

3.2 Hazard Profile
3.2.1 Past Events

Even under normal operating conditions, dam failures can occur suddenly, without warning (referred to as a
“sunny-day” failure). Dam failures may also occur during a large storm event. Significant rainfall can quickly
inundate an area and cause floodwaters to overwhelm a reservoir. If the spillway of the dam cannot safely pass
the resulting flows, water will begin flowing in areas not designed for such flows, and a failure may occur.

No dam failures have been recorded in San Mateo County or the Bay Area. If a dam is determined unsafe, the
California Department of Water Resources Division of Safety of Dams (DSOD) requires reduction of the water
level to allow for partial collapse without catastrophic loss of water.

3.2.2 Location

According to DSOD, 21 dams are in San Mateo County. Of these, 13 dams could endanger lives and property if
an uncontrolled release or catastrophic failure occurs (including one dam in Santa Clara County, on the border
of San Mateo County). Eleven of these dams are of sufficient size and at locations that would endanger a
significant number of people during a failure. Table 3-2 lists dams with potential to endanger lives and property
in the County.
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TABLE 3 2. SAN MATEO COUNTY DAMS WITH POTENTIAL TO ENDANGER LIVES AND PROPERTY

I 2 P
National Year Height Capacity Drainage area
ID# Water Course Built Dam Type (feet) (acre-feet) (sg. mi.)
Bear Guich CA00658 Tributary, San Cal Water Svc 1896 Earth 730 61 672 0.2
Francisco Bay
Spencer Lake CA00673 Tributary, San Hillsborough 1876 Earth 400 87 73 0.2
Francisco Bay
Crocker CA00672 Sanchez Creek Hillsborough 1890 Earth 200 45 22 0.26
Lower Crystal Spring CA00127  San Mateo Creek  SF PUC Water 1888 Gravity 600 140 57,910 28.71
Department
Emerald Lake CA00668 Lower Emerald Emerald Lake CC 1885 Earth 280 57 45 0.25
Lake
Felt Lake? CA00670  Tributary, Los Stanford 1930 Earth 590 67 900 0.2
Trancos Creek University
Johnston CA00667 Arroyo Leon Peninsula Open 1919 Gravity 132 31 30 7.6
Space Trust
Laurel CA00901 Laurel Creek San Mateo 1969 Earth 287 40 55 0.9
Notre Dame CA00674  Belmont Creek Belmont b Earth 210 51 120 0.53
Pilarcitos CA00128 Pilarcitos Creek SF PUC Water 1866 Earth 520 103 3,100 3.8
Department
Rickey/West CA01009 Peters Creek Mid-Peninsula 1951 Earth 200 64 47 0.23
Open Space
District
San Andreas CA00129 Tributary, San SF PUC Water 1870 Earth 727 107 19,027 4.4
Mateo Creek Department
Searsville CA00669 Corte Madera Stanford 1890 Gravity 260 68 952 14.8
Creek University

a. Felt Lake is within Santa Clara County, approximately 1,300 feet from San Mateo boundary lines. It has been included here due to its proximity to the County.
b.  Year built unavailable.
Sources: San Mateo County Sheriff 2015; USACE NID 2016; DSOD 2016
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The Lower Crystal Springs Dam is the largest dam within San Mateo County, making it a higher priority for
county, state, and federal officials in regards to regulation and preventative maintenance. This dam impounds
water to form the Lower Crystal Springs Reservoir, which serves as a water supply for San Francisco and most
cities in San Mateo County. Although located directly on the San Andreas Fault, the dam survived both the
1906 San Francisco earthquake and 1989 Loma Prieta earthquake. In 2010, DSOD inspected the Lower Crystal
Springs Dam to investigate effects of an 8.3 magnitude earthquake (on the Richter scale), and determined dam
failure to be a low probability. Despite this low probability, the County and dam owner, San Francisco Public
Utilities Commission (SFPUC), are dedicated to enhancing safety and quality of the dam. Significant upgrades
to the dam and a nearby overpass bridge occurred between fall 2010 and spring 2015 to restore maximum
storage capacity of the reservoir. The project involved widening the spillway, raising the parapet wall, and
replacing the stilling basin with a new and larger facility (San Mateo County Sheriff 2015).

3.2.3 Frequency

Dam failure events are infrequent and usually coincide with the events causing them, such as earthquakes,
landslides, or excessive rainfall and snowmelt. Dams pose “residual risk” —risk remaining after implementation
of safeguards. Residual risk is associated with events beyond those the dam was designed to withstand.
However, probability of occurrence of any type of dam failure event is considered low in today’s regulatory
and dam safety oversight environment.

3.24 Severity

Dam failure can be catastrophic to all life and property downstream. Measure of extent or severity of a dam
failure is through the classification of the dam. Moreover, two additional factors influence potential severity of
a full or partial dam failure: (1) amount of water impounded, and (2) downstream development and
infrastructure (density, type, and value) (City of Sacramento Development Service Department 2005). Several
classification tools are available to identify the hazards of a dam. For the purpose of this hazard profile and
Hazard Mitigation Plan (HMP) Update, the USACE hazard classification will be used. USACE developed the
classification system presented in Table 3-3. This hazard rating system is based only on potential consequences
of a dam failure; it does not take into account probability of such failures.

TABLE 3-3. HAZARD POTENTIAL CLASSIFICATION

Hazard Environmental
Categorya Direct Loss of Lifeb Lifeline Losses¢ Property Lossesd Losses®

None (rural location, no No disruption of services Private agricultural Minimal incremental
permanent structures for (cosmetic or rapidly lands, equipment, and damage
human habitation) repairable damage) isolated buildings
Significant Rural location, only transient  Disruption of essential Major public and Major mitigation

or day-use facilities facilities and access private facilities required

High Certain (one or more) Disruption of essential Extensive public and Extensive mitigation
extensive residential, facilities and access private facilities cost or impossible to
commercial, or industrial mitigate

development

a. Categories are assigned to overall projects, not individual structures at a project.
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b. Loss of life potential based on inundation mapping of area downstream of the project. Analyses of loss of life potential
should take into account the population at risk, time of flood wave travel, and warning time.

c. Indirect threats to life caused by interruption of lifeline services due to project failure or operational disruption—for
example, loss of critical medical facilities or access to these.

d. Damage to project facilities and downstream property and indirect impact due to loss of project services, such as impact
due to loss of a dam and navigation pool, or impact due to loss of water or power supply.

e. Environmental impact downstream caused by the incremental flood wave produced by project failure, beyond what would
normally be expected for the magnitude flood event under which the failure occurs.

Source: USACE 1995

3.2.5 Warning Time

Warning time for dam failure varies depending on the cause of the failure. Evacuations prior to events of

extreme precipitation or massive snowmelt can be planned given sufficient time. A structural failure due to
earthquake, however, possibly would allow no warning time. A dam’s structural type also affects warning time.
Earthen dams do not tend to fail completely or instantaneously. Once a breach is initiated, discharging water
erodes the breach until either the reservoir water is depleted or the breach resists further erosion. Concrete
gravity dams also tend to have partial breaches as one or more monolith sections formed during dam
construction are forced apart by escaping water. Time for breach formation ranges from a few minutes to a
few hours (USACE 1997).

San Mateo County and its planning partners have established protocols for emergency warning and response
through its adopted emergency operations plan (EOP). The San Mateo County Sheriff’s Office of Emergency
Services maintains copies of the most recent dam emergency action plans (EAP) and inundation maps, and it
has used this information to plan notification needs for downstream areas in the event of a failure (San Mateo
County Sheriff 2015).

3.3 Secondary Hazards

Dam failure can cause severe downstream flooding depending on magnitude of the failure. Other potential
secondary hazards of dam failure include landslides around the reservoir perimeter, bank erosion on the rivers,
and destruction of downstream habitat.

3.4 Exposure

Exposure and vulnerability to dam failure hazard was assessed by use of spatial analysis. Dam inundation areas
for which inundation mapping was available were combined into a single inundation area and overlaid with
planning area features including general building stock and critical facility databases. Dams included in the
combined inundation area were Bear Gulch, Emerald Lake, Felt Lake, Laurel Creek, Lower Crystal Springs,
Pilarcitos, Ricky Dam, San Andreas, and Searsville. Although simultaneous failure of all dams is highly unlikely,
the assessment provides information adequate for planning purposes. However, this assessment may not
capture risk posed by all dams in the County.

3.4.1 Population

All populations within a dam failure inundation zone would be exposed to the risk of a dam failure. Potential
for loss of life is affected by capacity and number of evacuation routes available to populations living within
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areas of potential inundation. Estimated population living within the mapped inundation areas is 116,451, or
15.5 percent of the County’s population. Table 3-4 lists population exposure estimates by jurisdiction.

TABLE 3-4. POPULATION WITHIN DAM FAILURE INUNDATION AREASP

| ropuationtwosedd % of Total Population

Atherton 333 4.8%
Belmont 1,790 6.7%
Brisbane 0 0.0%
Burlingame 993 3.3%
Colma 0 0.0%
Daly City 0 0.0%
East Palo Alto 141 0.5%
Foster City 32,390 100.0%
Half Moon Bay 454 3.8%
Hillsborough 1,234 10.8%
Menlo Park 3,373 10.1%
Millbrae 0 0.0%
Pacifica 0 0.0%
Portola Valley 0 0.0%
Redwood City 8,510 10.4%
San Bruno 0 0.0%
San Carlos 0 0.0%
San Mateo 66,064 65.1%
South San Francisco 0 0.0%
Woodside 14 0.3%
Unincorporated 1,156 1.8%
Total 116,452 15.5%

a. Determined by percent of total residential buildings exposed multiplied by estimated 2015 population.
b. These estimates are derived from the planning scenario event, not for all possible dam failure risk in the County.

3.4.2 Property

Table 3-5 summarizes values of planning area buildings within the mapped inundation area. More than

14 percent of total replacement value within the planning area is exposed to the dam failure hazard. Table 3-6
lists structure types of buildings within the inundation areas and also represents the distribution of land uses

within the dam inundation area.
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TABLE 3-5. VALUE OF STRUCTURES IN DAM FAILURE INUNDATION AREAb

Value Exposed % of Total
Building Replacement Value3

Atherton $244,788,197 $202,129,464 $446,917,661 11.5%
Belmont $308,456,306 $220,868,233 $529,324,539 5.1%
Brisbane SO SO SO 0.0%
Burlingame $111,558,338 $81,598,480 $193,156,818 0.9%
Colma $0 $0 $0 0.0%
Daly City $0 $0 $0 0.0%
East Palo Alto $8,273,294 $6,158,767 $14,432,060 0.2%
Foster City $4,859,871,460 $3,359,006,796 $8,218,878,256 100.0%
Half Moon Bay $440,474,259 $420,197,446 $860,671,706 11.0%
Hillsborough $370,525,354 $243,136,791 $613,662,145 13.1%
Menlo Park $575,971,438 $389,075,302 $965,046,740 5.2%
Millbrae SO SO SO 0.0%
Pacifica SO SO SO 0.0%
Portola Valley SO SO SO 0.0%
Redwood City $1,904,626,976 $1,575,450,944 $3,480,077,920 9.7%
San Bruno S0 S0 S0 0.0%
San Carlos $0 S0 S0 0.0%
San Mateo $16,236,106,569 $13,261,869,886  $29,497,976,455 68.1%
South San Francisco $0 S0 S0 0.0%
Woodside $2,442,452 $1,221,226 $3,663,677 0.1%
Unincorporated $363,502,223 $314,421,833 $677,924,056 2.1%
Total $25,426,596,866 $20,075,135,168  $45,501,732,033 14.2%

a. Percentages are based on total replacement value for individual jurisdictions, not for the planning area as a whole. The
“total” percentage shown is based on the sum of replacement values for jurisdictions in this table.

b. These estimates are derived from the planning scenario event, not for all possible dam failure risk in the County.

Note: Values shown are accurate only for comparison among results in this plan. See Section 2, Chapter 1 for a discussion of
data limitations.

TABLE 3-6. PRESENT LAND USE IN DAM FAILURE INUNDATION AREAS

Number of Structuresa.b

Agriculture/
Residential | Commercial Forestry Religion T
119 6 0 0

otal
Atherton 0 0 2 127
Belmont 497 8 2 0 1 0 0 508
Brisbane 0 0 0 0 0 0 0 0
Burlingame 258 8 1 0 1 0 0 268
Colma 0 0 0 0 0 0 0 0
Daly City 0 0 0 0 0 0 0 0
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TABLE 3-6. PRESENT LAND USE IN DAM FAILURE INUNDATION AREAS

Agriculture/
Residential | Commercial Forestry Religion To
22 1 0 0 0

East Palo Alto

Foster City 8,750 118
Half Moon Bay 140 34
Hillsborough 419 6
Menlo Park 936 15
Millbrae 0 0
Pacifica 0 0
Portola Valley 0 0
Redwood City 1,975 92
San Bruno 0 0
San Carlos 0 0
San Mateo 17,485 803
South San 0 0
Francisco

Woodside 5 0
Unincorporated 326 14
Total 30,932 1,105

Number of Structuresa,b

tal
0 0 23
22 0 8 0 7 8,905
0 2 0 0 0 176
0 0 0 0 1 426
0 0 1 0 2 954
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
2 0 9 0 6 2,084
0 0 0 0 0 0
0 0 0 0 0 0
87 1 30 3 18 18,427
0 0 0 0 0 0
0 0 0 0 0 5
0 11 0 0 1 352
114 14 50 3 37 32,255

a. Present land use information in this plan is for planning purposes only. Discrepancies may exist between these estimates
and official records maintained by participating jurisdictions.
b. These estimates are derived from the planning scenario event, not for all possible dam failure risk in the County.

Geographic Information System (GIS) analysis was applied to determine the number of critical facilities within

the mapped dam inundation areas. As Table 3-7 indicates, 155 of the planning area’s critical facilities are within

the inundation areas. In addition, the following major roads are exposed to the dam failure hazard:

+» State Highway 1 (Pacific Coast <

Highway)

++ State Highway 82 (El Camino X
Real)

+» State Highway 84 (Woodside <
Road)

State Highway 92 «» US Highway 101

State Highway 109 (University “ Interstate 380
Avenue, East Palo Alto)

State Highway 114 (Willow Road,
Menlo Park)

Additional critical facilities and infrastructure are likely present within inundation areas for which mapping was

not available.
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TABLE 3-7. CRITICAL FACILITIES IN DAM FAILURE INUNDATION AREAS IN SAN MATEO COUNTY

= @ -

9 2 < £

= £ g 2 2 2
Atherton 0 0 0 0 0 0 0 1 1
Belmont 0 0 0 0 3 0 0 0 3
Brisbane 0 0 0 0 0 0 0 0 0
Burlingame 0 0 0 0 0 0 0 0 0
Colma 0 0 0 0 0 0 0 0 0
Daly City 0 0 0 0 0 0 0 0 0
East Palo Alto 0 0 0 0 0 0 0 0 0
Foster City 0 2 1 1 10 2 2 10 28
Half Moon Bay 0 0 0 0 3 0 0 0 3
Hillsborough 0 0 0 0 4 0 0 1 5
Menlo Park 0 0 0 0 3 0 0 1 4
Millbrae 0 0 0 0 0 0 0 0 0
Pacifica 0 0 0 0 0 0 0 0 0
Portola Valley 0 0 0 0 0 0 0 0 0
Redwood City 0 1 2 0 3 0 0 5 11
San Bruno 0 0 0 0 0 0 0 0 0
San Carlos 0 0 0 0 0 0 0 0 0
San Mateo 1 4 1 14 49 1 2 16 88
South San 0 0 0 0 0 0 0 0 0
Francisco
Woodside 0 0 0 0 0 0 0 0
Unincorporated 0 9 0 1 12
Total 1 7 4 17 84 3 4 35 155

3.4.3 Environment

Reservoirs held behind dams affect many ecological aspects of a river. River topography and dynamics depend
on a wide range of flows, but rivers below dams often undergo long periods of very stable flow conditions or
saw-tooth flow patterns caused by releases followed by no releases. Water releases from a reservoir, including
those exiting a turbine, usually contain very little suspended sediment; this can lead to scouring of river beds
and loss of riverbanks.

The environment would be exposed to a number of risks in the event of dam failure. The inundation could
introduce many foreign elements into local waterways, possibly destroying downstream habitat and exerting
detrimental effects on many species of animals.
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3.5 Vulnerability

The dam failure hazard is significant to San Mateo County because of presence of more than 20 dams across
the County, including more than 10 higher hazard dams (13 dams were identified by San Mateo County Sheriff’s
Office as having potential to endanger lives and property; however, the County did not note whether this
hazard classification corresponds to USACE hazard classes or is unique to San Mateo County). Direct and
indirect losses associated with dam failures include injury and loss of life, damage to structures and
infrastructure, agricultural losses, utility failure (power outages), and stress on community resources.

351 Population

The entire population residing within a dam failure inundation zone is considered exposed and vulnerable. Of
the population exposed, the most vulnerable include the economically disadvantaged and the population over
age 65. Economically disadvantaged populations are more vulnerable because they are likely to evaluate their
risk and make decisions to evacuate based on net economic impact on their families. The population over age
65 is also highly vulnerable because they are more likely to seek or need medical attention that may not be
available because of isolation during a flood event, and they may have more difficulty evacuating. The
vulnerable population also includes those who would not have adequate warning from a television or radio
emergency warning system.

3.5.2 Property

Vulnerable properties are those closest to the dam inundation area. These properties would undergo the
largest, most destructive surge of water. Low-lying areas are also vulnerable because dam waters would collect
there.

Loss estimates were not generated for the dam failure hazard by use of Hazus-MH. Instead, loss potentials
were developed representing 10 percent, 30 percent, and 50 percent of replacement value of exposed
structures. This allows emergency managers to select a range of economic impact based on an estimate of
percent of damage to general building stock. Damage exceeding 50 percent is considered substantial by most
building codes, and typically requires total reconstruction of the structure. Table 3-8 lists general building stock
loss estimates within dam failure inundation areas. That all dams included in the inundation mapping would
fail at the same time is highly unlikely.

TABLE 3-8. VALUE OF STRUCTURES AND CONTENTS IN DAM FAILURE INUNDATION AREA2

Estimated Loss Potential from Dam Failure
Exposed Value 10% Damage 30% Damage 50% Damage

Atherton $446,917,661 $44,691,766 $134,075,298 $223,458,831
Belmont $529,324,539 $52,932,454 $158,797,362 $264,662,269
Brisbane SO SO SO SO
Burlingame $193,156,818 $19,315,682 $57,947,045 $96,578,409
Colma S0 S0 S0 S0
Daly City SO SO SO SO
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TABLE 3-8. VALUE OF STRUCTURES AND CONTENTS IN DAM FAILURE INUNDATION AREA2

Estimated Loss Potential from Dam Failure
Exposed Value 10% Damage 30% Damage 50% Damage

East Palo Alto $14,432,060 $1,443,206 $4,329,618 $7,216,030
Foster City $8,218,878,256 $821,887,826 $2,465,663,477 $4,109,439,128
Half Moon Bay $860,671,706 $86,067,171 $258,201,512 $430,335,853
Hillsborough $613,662,145 $61,366,215 $184,098,644 $306,831,073
Menlo Park $965,046,740 $96,504,674 $289,514,022 $482,523,370
Millbrae SO S0 SO S0
Pacifica SO SO SO SO
Portola Valley SO SO SO SO
Redwood City $3,480,077,920 $348,007,792 $1,044,023,376 $1,740,038,960
San Bruno SO SO SO SO

San Carlos SO SO SO SO

San Mateo $29,497,976,455 $2,949,797,646 $8,849,392,937 $14,748,988,228
South San Francisco S0 S0 S0 $0
Woodside $3,663,677 $366,368 $1,099,103 $1,831,839
Unincorporated $677,924,056 $67,792,406 $203,377,217 $338,962,028
Total $45,501,732,033 $4,550,173,203 $13,650,519,610 $22,750,866,017

a. These estimates are derived from the planning scenario event, not for all possible dam failure risk in the County.
Note: Values are accurate only for comparison among results in this plan. See Section 2, Chapter 1 of this volume for a
discussion of data limitations.

3.5.3 Critical Facilities

All critical facilities within dam inundation areas are vulnerable to the dam failure hazard. Transportation
routes—including all roads, railroads, and bridges in the path of a dam inundation—are vulnerable and could
be wiped out, creating isolation issues. Critical facilities most vulnerable are those already in poor condition
and thus not able to withstand a large water surge. Utilities such as overhead power lines, cable, and phone
lines could also be vulnerable. Loss of these utilities could create additional isolation issues within the

inundation areas.

3.54 Environment

Dam failure poses a number of risks to the environment. The inundation could introduce foreign elements into
local waterways, resulting in destruction of downstream habitat and detrimental effects on many species of
animals. Releases of hazardous materials pose the most significant threat to the environment within an
inundation area. Fixed site facilities within the inundation area may contain highly flammable or highly toxic
materials, and tanks may rupture, releasing the material into the environment. Depending on characteristics

of a hazardous material, affected environments may take years to recover.

Extent of vulnerability of the environment is the same as exposure of the environment.
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3.5.5 Economic Impact

Dam failure can cause severe downstream flooding and may transport large volumes of sediment and debris,
depending on the magnitude of the event, resulting in direct repair costs for the County or associated
jurisdictions to manage the debris. Widespread damage to buildings and infrastructure affected by an event
would require large monetary expenditures for repair of those. Beyond costs stemming from physical damage,
closures of businesses may be necessary while flood waters retreat and the area awaits resumption of utilities

services.

3.6 Future Trends in Development

Land use within the planning area will conform to general plans adopted under California’s General Planning
Law. The safety elements of these general plans establish standards and plans for protection of the community
from hazards. Dam failure is currently addressed as part of the flooding hazard in jurisdictional safety elements.
Municipal planning partners have established comprehensive policies regarding sound land use within
identified flood hazard areas. Flood-related policies in the general plans will help reduce risk associated with
the dam failure hazard to all future development within the planning area.
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TABLE 3-9. DAM FAILURE FUTURE LAND USE

Agriculture/Resource
Extraction Commercial Other/Unknown Parks/Open Space Residential Total

Area Area Area Area Area Area Area Area Area Area
(acres) % of Total (acres) % of Total | (acres) | % of Total (acres) % of Total (acres) % of Total (acres) % of Total (acres) % of Total | (acres) | % of Total (acres) % of Total (acres)

ATHERTON 0.00% 0.00% 11.2 5.71% 0.00% 0.00% 1.06% 3.27% 175.9 89.96% 0.00% 195.6
BELMONT 0.0 0.00% 0.8 0.39% 1.2 0.63% 0.0 0.00% 66.2 34.41% 34.5 17.95% 22.2 11.53% 67.5 35.09% 0.0 0.00% 192.3
BRISBANE 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
BURLINGAME 0.0 0.00% 7.4 10.48% 0.0 0.00% 0.0 0.00% 0.0 0.00% 26.1 37.02% 2.2 3.18% 34.8 49.32% 0.0 0.00% 70.5
COLMA 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
DALY CITY 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
EAST PALO ALTO 0.0 0.00% 0.7 1.53% 0.1 0.32% 0.0 0.00% 0.0 0.00% 18.4 41.85% 15.6 35.42% 9.2 20.87% 0.0 0.00% 44.1
FOSTER CITY 0.0 0.00% 455.1 16.42% 87.6 3.16% 54.8 1.98% 13.1 0.47% 90.1 3.25% 280.0 10.10% 1,558.4 56.23% 2323 8.38% 2,771.4
HALF MOON BAY 14.7 5.95% 344 13.96% 7.5 3.05% 3.6 1.46% 0.0 0.00% 85.5 34.68% 75.4 30.59% 25.4 10.31% 0.0 0.00% 246.4
HILLSBOROUGH 0.0 0.00% 0.0 0.00% 7.1 1.53% 0.0 0.00% 0.0 0.00% 61.2 13.25% 25.2 5.46% 368.3 79.76% 0.0 0.00% 461.7
MENLO PARK 0.0 0.00% 82.1 14.47% 108.2 19.07% 0.0 0.00% 0.0 0.00% 12.6 2.22% 26.6 4.69% 338.0 59.55% 0.0 0.00% 567.5
MILLBRAE 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
PACIFICA 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
PORTOLA VALLEY 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
REDWOOD CITY 0.0 0.00% 40.3 4.68% 41.9 4.87% 0.0 0.00% 12.7 1.48% 298.7 34.73% 114.5 13.31% 352.0 40.93% 0.0 0.00% 860.0
SAN BRUNO 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
SAN CARLOS 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
SAN MATEO 0.0 0.00% 571.8 11.84% 295.9 6.13% 21.2 0.44% 178.4 3.69% 497.8 10.31% 615.0 12.73%  2,649.7 54.86% 0.1 0.00% 4,829.8
SOUTH SAN FRANCISCO 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
WOODSIDE 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00% 0.0 0.00% 17.3 100.00% 0.0 0.00% 17.3
UNINCORPORATED 309.6 22.89% 0.0 0.00% 0.1 0.01% 0.0 0.00% 356.2 26.33% 90.9 6.72% 478.7 35.38% 117.3 8.67% 0.0 0.00% 1,352.8
Total 324.3 2.79% 1,192.4 10.27% 560.9 4.83% 79.6 0.69% 626.5 5.40% 1,217.8 10.49% 1,661.8 14.31% 5,713.7 49.22% 232.4 2.00% 11,609.4
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3.7 Scenario

An earthquake in the region could lead to liquefaction of soils around a dam, without warning during any time
of the day. A human-caused incident such as a terrorist attack also could trigger a catastrophic failure of a dam
that would impact the planning area. Failure of a high hazard dam in the County would likely result in losses of
life, roadways, structures, and property, and exert severe impacts on the local economy. While the possibility
of failure is remote, results would be devastating. The worst-case scenario would involve failure of the Lower
Crystal Springs Dam. In addition to severe property damage and potential injuries, loss of water from the Crystal
Springs Reservoir could lead to reduction in available potable water for the County and Bay Area. Coupled with
the ongoing drought throughout the State and already low water supply availability, this damage could lead to
significant water shortages.

While probability of dam failure is very low, probability of flooding associated with changes in dam operational
parameters in response to climate change is higher. Dam designs and operations are developed based on
hydrographs from historical records. If these hydrographs change significantly over time due to effects of
climate change, current dam designs and operations may no longer be valid. Specified release rates and
impound thresholds may have to be changed, which could result in increased discharges downstream of these
facilities, thus increasing probability and severity of flooding.

3.8 Issues

The most significant issues associated with dam failure involve properties and populations within inundation
zones. Flooding as a result of a dam failure would significantly impact these areas. Warning time for dam failure
plausibly would be limited. Moreover, dam failure is frequently associated with other natural hazard events
such as earthquakes, landslides, or severe weather, which limits predictability of dam failure and compounds
the hazard. Important issues associated with dam failure hazards are as follows:

K/

«» USACE NID and DSOD dam lists are inconsistent regarding the number of dams in San Mateo County.
These lists should be evaluated and corrected where needed. Currently, NID lists 24 dams within the
County, while DSOD has record of 21.

<» Federally regulated dams are adequately overseen, and emergency action plans for public
notification in the unlikely event of failures of these are sophisticated. However, protocols for
notification of downstream citizens of imminent failure must be tied to local emergency response
planning.

< Mapping for federally regulated dams is already required and available; however, mapping for non-

federally regulated dams that estimates inundation depths is needed to better assess risks

associated with failure of these dams. Moreover, although mapping is required for federally
regulated dams, development downstream of dams and upgrades to older dams may have altered
inundation areas; however, these inundation maps may not have been updated for significant
periods of time. Encouraging property owners of dams to update EAPs and inundation maps will

ensure availability of the most accurate data to assist emergency planners and local officials.
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Most dam failure mapping required at federal levels requires determination of the probable
maximum flood. While the probable maximum flood represents a worst-case scenario, it is generally
the event with the lowest probability of occurrence. Mapping of dam failure scenarios for non-
federal-regulated dams that are less extreme than the probable maximum flood, but have a higher
probability of occurrence, can be valuable to emergency managers and community officials
downstream of these facilities. This type of mapping can illustrate areas potentially impacted by
more frequent events to support emergency response and preparedness actions.

The concept of residual risk associated with structural flood control projects should be considered in
designs of capital projects and applications of land use regulations.

Addressing security concerns and the need to inform the public of risk associated with dam failure
are challenges for public officials.

Limited financial resources for dam maintenance during economic downturns result in decreased
attention to dam structure operational integrity, because available funding is often directed to more
urgent needs. This could increase potential for maintenance failures.

Dam failure inundation areas are often not considered special flood hazard areas under the National

Flood Insurance Program, so flood insurance coverage in these areas is not common.

47

SECTION 2 - Chapter 3
Dam Failure



San Mateo County Hazard Mitigation Plan

Chapter 4.
Drought

4.1 General Background

Most of California’s precipitation comes from storms moving across the
Pacific Ocean. The path followed by the storms is determined by the
position of an atmospheric high pressure belt that normally shifts
southward during the winter, allowing low pressure systems to move into
the State. On average, 75 percent of California’s annual precipitation occurs
between November and March, with 50 percent occurring between
December and February. A persistent Pacific high pressure zone over
California in mid-winter signals a tendency for a dry water year.

A typical water year produces about 100 inches of rainfall over the North
Coast, 50 inches of precipitation (combination of rain and snow) over the

DEFINITIONS

Drought—Cumulative impacts
of several dry years on water
users, which can include
deficiencies in surface and
subsurface water supplies, and
effects on health, wellbeing, and

quality of life.

Hydrological Drought—
Deficiencies in surface and
subsurface water supplies.

Socioeconomic Drought—
Drought impacts on health,
wellbeing, and quality of life.

Northern Sierra, 18 inches in the Sacramento area, and 15 inches in the Los
Angeles area. In extremely dry years, these annual totals can fall to as little

as one half, or even one third of these amounts.

Determination of when drought begins requires knowledge of drought

impacts on water users, including supplies available to local water users and stored water available to them in
surface reservoirs or groundwater basins. Different local water agencies have different criteria for defining
drought conditions within their jurisdictions. Some agencies issue drought watch or drought warning
announcements to their customers. Determinations of regional or statewide drought conditions are usually
based on a combination of hydrologic and water supply factors (CA Department of Water Resources [DWR]
2016). The California water code does not include a statutory definition of drought; however, analysis of text
in the code indicates that legal matters most frequently focus on drought conditions during times of water
shortages (California Code of Regulations [CCR] 2016).

The Sierra Nevada snowpack serves as the primary agent for replenishing water in the San Francisco Bay area,
including San Mateo County, and for much of the State of California. A reduction in spring snowpack runoff,
whether due to drier winters or to increasing temperatures leading to more rain than snow, can increase risk
of summer or fall water shortages throughout the region (City and County of San Francisco 2014).

4.1.1

San Mateo County receives approximately 92 percent of its water through the regional Hetch Hetchy Water

Water Supply Strategy

System, with the remainder of the County’s water supply coming from surface, ground, and recycled water
(San Mateo County Sheriff 2015). The water system was so-named because 85 percent of the water supply
comes from the Sierra Nevada snowmelt stored in the Hetch Hetchy reservoir along the Tuolumne River in
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Yosemite National Park; the remaining 15 percent of water comes from runoff in Alameda and Peninsula
watersheds (Bay Area Water Supply Conservation Agency [BAWSCA] 2016)

BAWSCA is the main water provider for much of the Bay Area, allowing San Mateo County (through its cities),
other jurisdictions, water districts, and private utilities to coordinate in order to ensure continual water
supply necessary to maintain health, safety, and economic wellbeing of residents, businesses, and
community organizations. BAWSCA agencies manage two-thirds of water consumption from the Hetch
Hetchy Water System, providing water to 2.4 million people in San Francisco, Santa Clara, Alameda, and San
Mateo Counties. In San Mateo County, BAWSCA services Brisbane, Burlingame, Daly City, East Palo Alto,
Hillsborough, Menlo Park, Millbrae, Redwood City, San Bruno, Coastside County Water District, Estero
Municipal Improvement District, Guadalupe Valley Municipal Improvement District, Mid-Peninsula Water
District, Westborough Water District, and California Water Service Company (private utility) (BAWSCA 2016).

BAWSCA developed a reliable, two-phase, long-term water supply strategy for customers in San Mateo County
and throughout the Bay Area. Purposes of this comprehensive strategy are as follows: (1) quantifying water
supply reliability needs of BAWSCA member agencies through 2040, (2) identifying water supply management
programs or programs that can be developed to meet those regional water reliability needs, and (3) developing
an implementation plan for the water supply strategy.

This water supply strategy recognized that drought year shortfalls could be significant, although determining
that normal year water supply would be adequate through at least 2014. Dry years could result in system-wide
cutbacks of up to 20 percent, but 10 to 15 percent is the more consistent standard. BAWSCA also noted impacts
of water shortages would be regional and could lead to secondary detrimental economic effects. To address
this concern, BAWSCA focused on (1) identifying options for filling all or portions of the drought year supply
shortfall, and (2) investigating and potentially implementing actions that seem most beneficial.

In addition to the Long-Term Reliable Water Supply Strategy, BAWSCA also developed a Water Conservation
Implementation Plan (WCIP). The WCIP focuses on the following objectives:

“» Assist BACSWA member agencies in evaluating potential water savings and cost-effectiveness
associated with implementing additional water conservation measures, beyond their commitments
in 2004.

+ Determine potential water savings in 2018 and 2030 based on a selected range of new conservation
measures and the 2004 water conservation commitments.

<+ Determine BAWSCA’s role in helping member agencies achieve individual water conservation goals.

«» Develop a coordinated regional plan for water conservation implementation measures to serve as a

guideline for member agencies (BAWSCA 2009).

While BAWSCA is the primary water service agent in the County, it is not the only option for residents and
businesses. The County Public Works Department operates County Service Area (CSA) No. 7 and CSA No. 11.
These service areas provide potable water to approximately 70 customers in the La Honda community and
90 customers in the Pescadero community, respectively. CSA 7 also supplies two County facilities—Camp
Glenwood Boys Ranch and Sam McDonald Park (San Mateo County 2016).
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Moreover, some County residents have domestic wells on their property. The South Central Regional Office of
California DWR monitors wells for San Mateo County to help protect groundwater quality (CA DWR 2016). As
of 2013, San Mateo County had 4,898 wells within its limits. Of these wells, 1,372 were for domestic use, 462
for irrigation, 36 for public supply, and the rest for monitoring, industrial, or other uses (CA DWR 2013).

4.1.2  Water Supply Infrastructure

The Hetch Hetchy Water System (source of much of the water consumed in the Bay Area) was approved in
1913 under the Raker Act, which allowed use of federal lands in the Sierra Nevada Mountains to build that
water system. The water system was constructed by San Francisco over the next 20 years, with first delivery of
water in 1934. Although the system is owned by San Francisco, it was designed from the beginning to serve as
a regional water supply system (BAWSCA 2016). Figure 4-1 shows the Hetch Hetchy Water System.

HETCH HETCHY REGIONAL WATER SYSTEM
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FIGURE 4-1. HETCH HETCHY WATER SYSTEM
In May 2002, the San Francisco Public Utilities Commission (SFPUC) adopted a $2.9 billion capital improvement
plan (CIP) to overhaul and enhance the water system. Need for such an overhaul had been recognized after
the Loma Prieta earthquake in 1989 and drought in the 1990s. Much of the water supply system is 75 to 100
years old and does not meet modern seismic codes. Major pipelines cross earthquake faults, and the U.S.
Geological Survey (USGS) has estimated a 63 percent probability of occurrence of an earthquake of magnitude
6.7 within the next 30 years. A 2000 SFPUC study found that a major earthquake could cripple the water supply
system for up to 20-30 days or longer. SFPUC has highlighted nine priority projects in the CIP for
implementation, completion of which should help ensure relative continuity of operations of the water supply

system following a large seismic event (BAWSCA 2016).

San Mateo County maintains the infrastructure for CSA 7 and CSA 11, the two local water systems within its
borders. CSA 7 includes an intake and pump in Alpine Creek, a water treatment plan, a 500,000-gallon storage
tank, and a distribution system. The treatment plant was constructed in the early 1990s, but parts of the
distribution system date back to the 1920s. CSA 11 was established in 1988 and consists of two wells, one

50
SECTION 2 - Chapter 4 | E
Drought




San Mateo County Hazard Mitigation Plan

135,000-gallon distribution tank, and a distribution system. Water flows from the distribution tank through the
water system under force of gravity; no distribution pumps are required. CSA 11 was determined necessary
after relatively high concentrations of nitrate and other naturally occurring salts were found in local
groundwater sources, raising concern that continued use of previously utilized small domestic wells could lead
to unintended health consequences (San Mateo County 2016).

4.1.3 Defined Drought Levels

Neither San Mateo County nor BAWSCA have defined “drought level.” County and regional drought response

is determined case by case, and response priorities are typically based on imminence of potential water
shortages. BAWSCA has developed both Tier 1 and Tier 2 Drought Implementation Plans (DRIP); however, these
plans do not specify specific trigger levels. The Tier 1 DRIP is for SFPUC and BAWSCA, while the Tier 2 DRIP is
for BAWSCA member agencies. The Tier 2 DRIP includes calculations to determine water allocations for
member agencies during water shortages. Drought levels defined in the California Drought Contingency Plan
(listed as follows) can serve as a reference for County and stakeholder agencies when determining need for
response:

< Level 1 — Abnormally Dry: The State’s precipitation, snowpack, or runoff is lower than normal, or
reservoir levels are below average. Conservation measures should be increased voluntarily, to help
manage the State’s current water supply.

«» Level 2 - First Stage Drought: The State’s precipitation, snowpack, or runoff is lower than normal, or
reservoir levels are below average. Conservation measures should be increased voluntarily, to help
manage the State’s current water supply.

“» Level 3 — Severe Drought: Reservoirs are low; precipitation, snowpack, and runoff are all well-below
normal and forecasted to remain so. Mandatory conservation may need to be enacted in
communities that do not have adequate water supplies.

<* Level 4 — Extreme Drought: Reservoirs are low; precipitation, snowpack, and runoff are all well-
below normal and forecasted to remain so. Mandatory conservation may need to be enacted in
communities that do not have adequate water supplies.

< Level 5 — Exceptional Drought: Extremely dry conditions persist across the State. Water safety,
supply, and quality are all at risk due to shortages. All sectors of water usage are facing hardship as a
result of inadequate supply and dry conditions.

“» Drought Recovery: Current Water Conditions throughout the State are at normal levels. No drastic

water conservation measures are necessary, although water conservation should always be

practiced. The State’s reservoirs are full or nearly full, and runoff across the State is at normal levels

(California 2010).

4.2 Hazard Profile

Droughts originate from a deficiency of precipitation resulting from an unusual weather pattern. If the weather
pattern lasts a short time (a few weeks or a couple months), the drought is considered short-term. If the
weather pattern becomes entrenched and precipitation deficits last for several months or years, the drought
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is considered a long-term drought. A region may undergo a long-term circulation pattern that produces
drought, with short-term changes in this long-term pattern that result in short-term wet spells. Conversely, a
long-term wet circulation pattern may be interrupted by short-term weather spells that result in short-term
drought. Droughts typically occur after 2 or 3 years of below-average rainfall during the period from November
to March, when about 75 percent of California’s average annual precipitation falls. December, January, and
February are when approximately 50 percent of rainfall occurs in California.

42.1 Past Events

State of California

California DWR has state hydrologic data from as far back as the early 1900s
(http://www.water.ca.gov/waterconditions/). These data indicate occurrences of multi-year droughts from
1912 to 1913, 1918 to 1920, and 1922 to 1924. The 2010 Association of Bay Area Governments (ABAG) Local
Hazard Mitigation Plan also identified several droughts in San Mateo County. Since the multi-year drought in

1922-1924, four prolonged periods of drought have occurred in California, and three noteworthy droughts
(two short-term and one long-term) have impacted San Mateo County:

+» 1928 to 1934 Drought—This drought established criteria for designing supply and yield of many large
Northern California reservoirs. California DWR estimates that this drought caused the driest period in
the Sacramento River watershed since approximately the mid-1550s.

«» 1976 to 1977 Drought—California had one of its most severe droughts due to lack of rainfall during
the winters of 1976 and 1977. 1977 was the driest period on record in California, with the previous
winter recorded as the fourth driest in California’s hydrological history. The cumulative impact led to
widespread water shortages and severe water conservation measures throughout the State. Only
37 percent of average Sacramento Valley runoff was received, with just 6.6 million acre-feet
recorded. Over $2.6 billion in crop damage was recorded in 31 counties. A federal disaster
declaration was declared in Placer County and surrounding counties.

«»  San Mateo County was included in the statewide drought declaration on March 26, 1976.

“» 1987-1992 Drought—California received precipitation well below average levels for four consecutive
years. While the Central Coast was most affected by lack of rainfall and low runoff, the Sierra
Nevadas in Northern California, as well as the Central Valley counties including Placer County, were
also affected. During this drought, only 56 percent of average runoff for the Sacramento Valley was
received, totaling just 10 million acre-feet. By February 1991, all 58 counties in California were
suffering under drought conditions that affected urban, rural, and agricultural areas.

<* June 6, 2006 Drought—San Mateo was part of a declared water management and fish shortage
disaster in 2006. Klamuth River Basin Chinook salmon populations were extremely low d